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Page 11 ) p ua 51, foi iiitics” lead “i uietits” 

P i^e 1 1 , pan 180, for “ Guji it ” i cad “ Gujni it " 

Pago iXj lino 11, for “sui ” lead “gm ” 

Pago Ml, last line, for “Sijar” lead “Sajci” 

Pago ■^11 should road \m 

Page xii, line 4, for “Wlieih” read “winch” 

Page Ml, lines 15, IG and 17, for “May” read “Map” 

Page 0, last lino of para 8, for “ciiltivato” icad “ ciillmtoi ” 

Pago 9, paia 9, margin, for “nken” read “taken” 

Pago 11, para 11, pciiultiniate Ime, for “ efllMencj ” lead “ cfrioioncy ” 

Page 21, table, yield ot cane — 4th column, for “ 1 075 ” read “ 1,075 ” 

Pago 22, Ime 2, for “ Geeilig ” read “ Gcerhgs ” 

Page 22, lino 4, for “ Geerlig’s ” read “ Geeiligs’ ” 

Pago 23, line 3, foi “ cane ” read “ crane ” 

Pago 36, para 50, lost line but two, after “foi the picsont” uiseit “we” 

Page 51, line 19 from bottom, for “ are nelually ” read “ area actually ” 

Page GG, para 81, for ‘deielpmcnt” read “ de\ clopment ” 

Pago G5, line 12, for “sccdings” read “seedlings” 

Page 65, paia 93, 2nd Ime, for “generalllj ” read “generally” 

Pago GG, third line from bottom, for “ believe ” read “ believes ” 

Pige 72, para 104, sixth line, /or “sugggested” read “suggested” 

Page 79, hue 10, for “forest” lead “irost” 

Page 80, last Imo of para 115, for “ conditio ” read “ eonditions ” 

Page 81, penultimate line of para 117, foi “ran” read “ram” 

Page 85, third lino from bottom, for “didcicnce” read “ diffei cnees ” 

Page 90, fouith lino, for “prospects” read “prospect” 

Page 94, Imo 8, for “Mojaia” read “Mojoiah” 

Page 104, last hue of p ira 140, for “iron” read ‘ foim” 

Page 106, line 12, for “is treaches” read “in trenches” 

Pago 107, paia 152, twelfth line, for “comraitttco ’ read “committee” 

Page 113, para 157, line 1, for “thu” read “thus” 

Page 115, lino 13 from bottom, for “mst” read “most” 

Page 121, para 107, nuith hue, after “ cucinnstanees and ” insert “ as ” 

Page 123, paia 1G7, last line, for “ deiuonstrtion " read “demonstration” 

Page 125, lino 19 from liottom, for “Mojara” read “Mojoiah” 

Pago 127, hue 16 from bottom, for “carts loads” read “cart loads” 

Pago 152, line IG, for “tins completed” read “this is completed” ' 

Page 159, paia 217, twiiitj eighth line, for “castei ” lead “castoi ” 

Page 170, line 21 fiom bottom, for “piobabkle” read “piobablo” 

Page 170, Ime 19 from bottom, for “thrugliout” read thioughout” 

Page 170, line 18 flora bottom, for “naurc” read “nature” 

Page 170, line 15 from bottom, for “aue” read “cane,’ for “ufliuent” lead “ sufficient” 
Page 170, Ime 8 from bottom, for “ammounium” read “ammonium” 

Page 170, line 7 fiom bottom, for “hat” read “tint,” for “ugar” lead “sugai ” 

Page 170, para 232, tweutj-sccond hue, for “ cultinion ” lead “cultivation” 

Page 170, line 3 fiom bottom, for “cquivalnt” read “ ccjiuvalent ” 

Page 172, last line, for “indust” read “iiidustiy ” 

Page 177, first hue of pan 243, for “ex” read “expeii-” 

Page 180, last line, for “word” read ‘Svcik” 

Page 185, sixth Ime, for “ are ” read “ is ” 

i’age 185, twelfth Ime, for “ use ” read “ us ” ^ 

Page 190, second line of lecommeudatioii 17, for “1” read “1-lOth” 

Page 190, last Ime, for “dcielope” read “dcvelopos” 

Page 19G, Ime 27, for “he same” read “the same” 

Page 198, fouith line, befoic “difleicut” insert “a” 

Page 198, fouitccnth Ime, for “third the” read “thud of the” 

Page 212, sixth hue from bottom, for “cflicieiicy” read “clhcient” 

Page 21G, paia 291, fifth line, for “mils ’ read “mills” 

Page 210, para 293, margm, for “ (a) ” lead “ (0) ” 

Page 220, paia 299, last line, for “ gasses ” read “ gases ” 

Page 223, hue 11 fiom bottom, for “tins been” read “this has been’ 

Pago 227, para 30G, last hue, for “moitgage” read “inoitgagcc” 

Page 227, hue 14 from bottom, for “need” read "needs” 

Pago 233, para 314, last line, for “paigiaph” lead “paiagiaph” 

Page 241, twentieth lino from bottom, for “ value ” read “ values ” 

Page 243, thud line fiom bottom, for “junclio” read “junction” 

Pa^e 248, eighteenth hue, for “fatoiy” lead “fictory” 

Pago 257, hcadmg of para 344, for “srstme” lead “system” 

Page 2G1, items (4) and (5), the first lines to bo italicised 
Page 2C3, item (2G), foi “sepecially” read “especially” 

Page 264, para 351, tenth line, for “ncccsaij” icad “ necessary 
Page 274, paia 300, last line but four, fo “can” read “cane’ 

Page 275, fifth line, for “Tal” read “Total” 

Page 286, Ime 11, omit one “ is ” 
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KEPORT 


OF THE 

INDIAN SUGAR COMMITTEE 


CHAPTER I. 

TNTSODUCTOBY '' 

1 The CommitteG was appointed by the Governor General m Council under 

Appoint •) eni of ('omvnf tee (inil teuns the Resolution of the Revenue and Agn- 
qfiefcrence cultuie Department No 949-151, dated 

October 2nd, 1919, which is reproduced below 

“ Among the many questions which have been bi ought mto piommence 
by the wai that of the possibdity of organismg and developmg the Sugar Indus- 
tiy m India stands high in importance It is not a new question It has been 
consideied by the Board of Agricultuie m India fiom time to time, and foimed 
one of the mam subjects of discussion at its last meetmg at Poona m December,. 
1917, when the necessitv for a Buieau of Information on the Industry was empha- 
sized A beginnmg in this direction has already been made , and Mr Wynnd- 
Sayei of the Indian Agiicultuial Service ivas m Pebruarv last placed on special 
duty to undertake the collection and co-ordmation of aU available information 
regarding the industrv But this is only a beginnmg and the Government of 
India realise that much remains to be done if any material expansion of the 
industry is to be looked foi 

“ Regal dmg the desii ability of such expansion theie can be no doubt The 
food value of sugar is high the annual consumption has been mcreasmg steadily 
for many years, and m India no less than elsewheie Sugarcane is mdigenous- 
in India which until very lecent yeais stood first of all countries m the world 
m its area under cane and its estimated yield of cane-sugar, and even now ranks 
second only to Cuba Yet it is notorious that the yield both of cane and raw 
sugai pel acie and flie iiercentage of available sugar extiacted from the cane 
aie undesirably low While, therefoie, India, should be in a position, as she 
was m the past, to produce a suiplus of sugar for export, she has m fact had to 
supplement her own supplies by imports the tendency of which steadily to 
increase has only been checked by war conditions The same conditions have 
also served to emphasize the disadvantages mvolved m relymg upon external 
sources of supply The world prices of sugar have risen enormously, with the 
result that, while impoits between 1913-14 and 1917-18 fell m quantity from 
900,000 to 500,000 tons approximately, they rose slightly in value from 14 96 te 
15 32 crores The beet sugai mdustry has been disorganised over extensive 
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areas in Europe and, if India caimot now look to herself to supply her o^vn 
wants, she is faced with the alteniative of eithei i educing her consumption of 
sugar, 01 paying inci eased amounts to ohtam it 

“ But if the desn ability of extending the sugai industry in this country 
is obvious, the difficulties involved are haidl5’' less so Apart from the difSculties 
attendmg the cultivation and manufacture of cane-sugar in all countries, the 
Indian industry is confronted ivith problems which are either peculiar to India 
01 exist there m a special degiee The sj’stems of land tenure exhibit great 
variety and are complicated by the customary laws of mheritance and 3omt 
owneiship Agam, the bulk of the sugai produced in India is consumed in its 
crude state as gui or -jaggery , and this fact has an essential bearing on the 
piospects of a successful ventuie foi the pioduction of factoiy sugar m any 
paiticular locahty Theie aie mdications that the mcentive of present prices of 
sugar IS attractmg considerable attention to India as a furthei source of sup- 
ply , and that the necessary capital and busmess entei prise woul<I be forthcom- 
mg if the Avhole question both in its agricultuial and manufacturmg aspects 
were thoroughly investigated, and the conditions essential to the estabhshmeut 
of an oiganised indi'stiy aiithoiitatnely defined The Government of India, 
me, therefoie, of opinion that the time is oppoitiine for the appomtment of 
a representative Committee to investigate the problem in all its bearmgs and 
to advise whether a definite and co-oidinated line of policy can be laid doivii 
for the promotion of fnithei development Thev have accordingly, -with the 
•appioval of His klajestv’s Secretary of Slate, decided to appomt a Committee 
for this purpose during the coming cold weather, under the piesidency of Mr J 
MacKenna, C I E , I C S , Agricultuial Adnsei to the Goveniment of India, and 
with the follo-\\uiig teiras ol lefeicnce — 

1 to exarmne tlie vaiious sugarcane gio-\\ing tracts of India with a Mew 

to deteiminmg the nature of the expansion possible m such tracts 
eithei bv the development of a factoiy industiy or by impioie- 
ments in the existing indigenous methods , 

2 to examme the possibility of consolidating the areas under cane and 

the extent to which this is limited by the existing systems of land 
tenure , 

8 to lepoit on the yoik already done by the Sugar Expert with regard 
to the breeding and selection of improved varieties of cane and to 
make suggestions as to the extent and direction in which this work 
can be further expanded , 

4 to examine the present methods of co-oidmating work on sugarcane 

adopted by the Agricultural Depaitnieiits woikmg m the various 
provmces and the efficiency of agricultural practice m yogue in 
India 01 recommended by the Agricultuial Department , 

5 to examine the existing sugar factoij mdustiy in India and to advise 

m what locahties and under wdiat conditions a factory mdhstiy 
can be successfully established , 

6 to examme the economic and labour conditions now prevalent m the 

aiious districts where expansion of the sugar industry is likely and 
the question of impio\mg railway facilities and other means of 
transport which may be required with a view to furthermg the 
spread of the mdustiy , 
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7 to investigate the woik that is bemg done in the intiodiiction of im- 

pioved small power plants and small power factories , 

8 to leiiew the position of India with regaid to the woild’s sugar supply 

and to foimulate i ecommendutions for the miprovement of that 
position , 

9 to investigate the conditions undei winch refined and law sugar and 

molasses aie impoited into India , 

10 to examme the effects of conti oiling such impoits by a duty, and, where 

necessary, gradmg this duty so as to give preference to sugar 
gioivn m British dependencies , and 

11 to examine the present conditions govemmg the manufactuie of lum 

undei license fiom Government and the question of distributmg 
such Government contracts 


“ The Committee is expected to assemble on Octobei 26th It wdl tour 
to such extent as mav be necessary for the local exammation of existmg condi- 
tions, and it -will examine mtncsses with a view to the thoiough consideiation 
ot all shades of mfoimed opmion The Government of India trust that Local 
Governments and Administiations and then ofSceis ivill affoid the Committee 
all facilities foi the fuitheranee of its mvestigations, and will comply with any 
requests for mformation oi advice which it may addiess to them 

f 

‘ The Govciimient of India aie not yet in a position to amiounce the names 
ot all those who will seive as members ot the Committee , but its composition 
and personnel, m so fai as these have alieady been decided, mU be as follow — 

1 Ml J ilacKemia, CIE, I C S ,*’Agiicultuial Adiiser to the Govern- 

ment of India, F/esidoni 

2 A membei of the Indian CimI Seivice as Vtce-Fi esideiif (to be nomi- 

nated later) 

3 The Hon’ble Mi Lalubhai Samaldas, CIE, Bombay 

4 Sii Flank Caitei, Kt, CIE, CBE, ot Messis Tumei, Moirison 

and Company, Calcutta 

5 Siidai Jogendia Singh, Punjab 

6 Mr J W Macdonald of Messis Heniy Tate and Sons, Limited, Sugar 

Refiners 


7,8 Two other expeits to be obtamed fiom England (-will be aimomiced 
later) 


9 Mr Wynne Sayer of the Indian Agricultural Service 


In addition to the above the Committee wdl co-opt Mi A B Shakespeai, CIE, 

of Messis Begg Sutherland and Company, Cawnpoie, as a membei for the 
period of its tom m the Umted Provinces, and it is proposed similarly to co-opt 
a representative of the industry m Southern India Mi A E GiUiat, ICS, will 
act as Secretary to the Committee ” 


Personnel and limerary 


3 The Committee as finally constituted 
consisted of the following — 


” 1 Mr J MacKenna, CIE, ICS, Agiicultuial Adviser to the Govern- 
ment of India, Fiesident 
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2 Mr F Noyce, E , ICS, V^ce-Pi esident 

3 Mr J W Macdonald of Messis Henry Tate and Sons, Linuted, Sugar * 

Eefineis, London and Liverpool 

4 Mr W W Craib, late Sugai Plantei, Demerara and Cuba 

5 Sir Frank Cartel, Kt , C I E , C B E , of Messrs Turner, Morrison and 

Company, Calcutta 

6 Sirdar Jogendra Singb, Taluqdai of Oudh 

7 Mr B J Fadsliali of Messis Tata Sons and Company, Limited, 

Bombay ' 

8 Mr M Wynne Saver of the Indian Agncultuial Service 

9 Mr A B Shakespear, C I E , of Messrs Begg Sutherland and Com- 

pany, Cawnpore, co-opted niembei for the whole of Upper India 

and Buiraa, 

with Mr A E Gilliat, ICS, Secretary 

Ml Padshah took the place of the Hon’ble Mi Lalubhai Samaldas who 
was unable to 30m the Committee klr Shakespear unfortunately only found 
it possible to accompany the Committee duiing a biief poition of its torn m the 
United Proymces, and it pioved impossible to co-opt a representative of the 
mdustiy in Southern Lidia By a happy comcidence, however, both Mr 
Shakespeai and Mr J W Neilson, Managei of the Nellikuppam factory of the 
East India Distilleries and Sngai Factories Company, Lumted, Madras, were 
simultaneously in Simla when we were engaged on the drafting of our Report 
At a senes of discussions they gave us the great benefit of their experience of the 
sugar mdustry m Northern and Southern India lespectivelv and, while we 
oui selves remam wholly responsible foi oui oivn lecommendations, ive are 
fully conscious of the help we derived from those discussions 

We assembled at Delhi on October 26th, 1919 and theieafter toured in the 
United Provmces, Bihar and Orissa, the North-West Fiontiei Piovince, and 
the Punjab, and adjourned at Delhi on Decembei 22nd foi the Chiistmas holidays- 
Whilst m Bihar we were present at the 11th meetmg of the Board of Agriculture 
at Pusa After reassemblmg at Calcutta on January 4th, 1920, we toured m 
Assam, Bengal, Buima, Madras, Hyderabad, Mysore and Bombay A section 
of the Committee then paid a second visit to Biliai, aftei which we reassembled 
at Simla on April 15th Mi MacKenna ceased to be President of the Committee 
on April 26th, on his appomtment as Development CommiSsionei , Burma, and 
was succeeded hy Mr Noyce Mr MacKenna rejomed as a Member of the 
Committee fiom August 21st to September 23rd and we are glad to state that 
we have thus had the benefit of his advice and assistance in diafting the Report, 
which he has signed Mr C Clarke, Agricultui al Chemist, and Prmcipal of the 
Agncultuial College, Umted Provmces, was appomted to the Committee on Mav 
12th to fill the vacancy created by Mr MacKenna ’s icsignation Fiom Apiil 
15th to Mav 10th we were occupied in prelimmary discussions On May 11th 
we left Simla for Calcutta en loiite to Java We ai lived in Java on May 30th 
and left agam for India on June 26th arnvmg at Madras on July 5th We then 
visited Jamshedpur with reference to the question of agncultuial machineiy and 
toured in the Central Piovinces, and after a return visit to Nawabganj and 
Piliblut, ariived m Simla on July 19th A copy of our itinerary is appended 
(Appendix I) In the course of our tour we travelled 26,924 miles by rail, 7,969 
miles by steamer and 3,154 miles by road 
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n Altogether -we held 82 'fitting'? for the fomal hearing of e\idence, in the 

J^ii'hnce receivetl and ac/iiioio’edg- comse of iiliich ive examined 222 witness- 

cs, almost all of whom had previouslv 
sent in wiitten evidence Of the 222 ivitncsses 92 were officials, mainly fiom the 
Agncnlfnral and Public Woiks Departments, and 130 non-officials 111 witness- 
es were Euiopeans, % Indians, 12 Btinnans and one Chinese We also received 
memoranda fiom 31 witnesses interested m onr enquuy ivlio ivere not oialJv 
ovamined In addition to visiting practically every Goyeniment fami on which 
cane is growm m the vaiious Piovinces and Native States we insiieeted all tli-' 
sngai factories and distilleiies in India wnth a few nnimpoitant exceptions, end 
held manv infonnal meetings wnth cultivators, gur and law sugai mannfactmers 
representatives of co-operative societies and nngation associations and other 
persons connected wnth sugar We wnsli to take tins opportnmt}’’ of aclmowledg- 
ing the great assistance londeied to us thioughout our enqmiies and the excel- 
lence of the arrangements made foi ns in all the Provmces and Native States 
ve visited, especially hv Diiectors of Agncultuie on ivhora the chief burden of 
the detailed preparations fell We me also especiallv indebted to the Daihars of 
Hyderabad and Mysore for the hospitality \vc received fiom them dm mg onr 
tour in those States Above all we wmnld here lecoid tlio vorv gi eat obligations 
V e are under to tlie Goveinmont of tbo Nctbeilnnds Indies, the Geneial Sirnd'cate 
of Sugar hfanufacturers m the Netlieilands Indies and the Reseaicli Station 
Association of the Ja^a Sugar Industry Collectivelv and lliiongli then cxecn- 
tn es those bodies gave ns evorv possible facility for obtaining a tlioiough insight 
into all branches of the oiganisation -which has earned for the lava sngai indus- 
try its gieat and well-mciited reputation, while their individual officers and 
memhors thioughout received us with a comtosy pud cordiality wffiich we C‘’u 
never forget 

4 In om tenns of loference we wei e diiectod to review the -oosition of India 

r , ,, , fi - With reference to the world’s sugar supply 

Tn'ha in relation to the worlds sttyar h 

itipply and to foimulate recommendations for the 

(a) Iht world's production improvement of that position Our recom- 

mendations to that end will he found latei in this Report , but we would here 
offei some comments on the position of India m relation to the woild’s sugar 
supph , as it was'this which led to the appointment of the Committee We give 
in Appendix 11 a sciies of tables showing the yield pei acie of cane and beet 
sugar in tbo vaiious sugar piodncing countries of the woild, so far as statistics 
are obtainable, together with figures of the woild’s production and consumption 
of sugar A most striking fact brought out by these statistics is the estiaordi- 
naiily low production of sngai in India per acre compared wntli that of the other 
mam cane giowing countiies The aveiage outturn of sugar in India dniirg 
the five years ending 1918-19 has been 1 07 tons per acre as against 1 96 tons m 
Cuba, 4 12 tons m Java and 4 61 tons m Hawaii, the only three countiies besides 
India wliicb contribute more than half a million tons of cane sugar to the w’-orldh 
mipply Comparison wutli Cuba is particnlaily mstiuctivo, as conditions of 
cnlti\ation theic appio\imate nearly to those of India 80 pei cent of the Cuba 
cane crop is growm by “ colonos ”, or independent fanncis, wnth lured and ill 
supei vised labour of wduch the supply is inadequate Cultivation is conse- 
quently neglected and agricultural methods are very imperfect The position 
of India IS leally much worse than these figuies indicate, when it is remembered 
that by iai the laigest pait of the sngai produced m India is in the foini of gur, 
which IS in leality merely concentiated cano-juice and contains all the molasses 
that exist m the juice, wffiereas the statistics for othei countries refer only to 
sugar, from which the bulk of the molasses has been separated m the process 
of mamnaetnre The extent of this dxlTereuce can be ganged from the fact that, 
L3ISC G 
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•wlulst cane sugar from other countries yields on the average 90 per cent of 
refined sugar, gui does not yield more than 50 per cent of refined sugar, the rest 
heino- molasses and waste In actual sugar India’s production per acre is thus 
lessttan one-third that of Cuba, one-sivth that of Java and one-seventh that 
of Hawaii The great scope for improvement is, therefore, erpdent , and in 
view of the enormous acreage under cane in India, which represents nearly half 
the cane area of the world, even a small increase m the acre outturn of gur rnll 
have far reaching effects in improving her position as a sugar producmg country 

How necessary it is that India should contiihute a greater proportion of the 
world’s sugar supplies than she has done in the past will be seen from the Tables 
of production pimted in Appendix II Stated briefly, the position is that the 
total sugai crop of the Avoild, excluding India her self, foi 1917-18 was 13f " 
million tons against 15^ millions in 1913-14. the last pie-wai year The crop of 
1918-19 fell again slightly to under 134 million tons , while that of 1919-20, allow- 
ing for the fact that the returns aie not yet quite complete, is little more than 
12 million tons Even if the peculiarly low quality of raw sugar pioduced in 
India be included, the diop in pioduction of 3^ million tons since 1913-14 is 
only leduced to 3 million tons This fall is wholly due to the disorganisation 
ot the beet sugar industrv m Euiope dm mg the va’*, the eftoets ot which liivo 
only been intensified since the cessation of hostilities Consequently the beet 
fcugai production of the world has fallen since 1913-14 by not fai short of 5 
inilhon tons, oi some GO pei cent mth the result that, whereas beet sugai in 
1913-14 represented 44 6 per cent of the world’s sugar crop, in 1919-20 it re- 
piesented no more than 211 per cent Another interesting fact brought out 
by the statistics is the comparatively small extent to which the cane gi owing 
countries were able to tahe advantage of this opportumty by increasing their 
own output of sugai That increase amounts only to some 14 imllion tons in 
the six years subsequent to 1913-14, against an mcieasc of nearly 3 million tons 
duiiiig the previous six years orei the total crop of 1907-08 The figures are a 
vivid illusti atioii ot the fact that most of the important cane growmg countries 
of the world other than India are fast appioaching, if they have not already 
. leached, their limit ot economic production 

5 The steady fall in the woild’s total output since the rrar began 

{b) The world’s oonsumpUon resulted in unprecedented puces foi sugar 

and 111 the strict rationing of the available 
supplies in several of the most important consuming countnes It is 
pimcipally for this reason that ue have not attempted to balance oiii Tables 
ot production with Tables of con-^umptioii for the same period diaum up on. 
similar lines Complete and leliable statistics aie, in fact, not obtainable , 
but even it they weie, they would reflect no moie than the lesults of abnormal 
piiccs and abnormal legulation of supplies, and vould fuiiiish no ciiteiion 
of the probable developinent of demand as puces recede and external contiol 
over the oidinaiv opeiations of tiadc is icloxed 4Vlnle, therefore, it is indis- 
putable that the vast destruction of Health caused by the wai will foj some 
time to come impede the leiival of normal tendencies which were interiuptcd 
by its outbreak, we are confident that giaduall}’’ or lapidlj’" those tendencies 


ISOTE These figriies of production are not <]uite complete, as thej tnke no account of su^ar 
fiom other souites than heet and cane The only othei commercially important sugai’s are tlie 
maple and palm sugars, ana of these we ha\e been unable to obtain any reliable statistics Thtir 
total contribution, howeTei, is probablj less than a million tons yearlj, and so fai as ve arc aware, 
theie has been no marked tlnctnation in their output from season to reason. Their om.ssion, there- 
fore, m uo wai ntiates our argmnent 
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•will revive, and that it "will he moie instinctive to consider the progress of 
the pcj capita consumption of sugai in the United States of America and all 
Biiiopean countiies duiing the ten years pievions to the war the statistics 
of which we lepioduce in Appendix II fiom the Tables appended to the 
Bepoit on the Cane Sugai Industiy in Hawaii, Porto Eico, Louisiana and 
Cuba published by the United States of Anieiica Buieau of foreig-n and 
domestic commeice m 1917 (Miscellaneous Senes, No 53) This Table shows 
tliat durmg the decennial peiiod tlie consumption pei head increased in the 
United States of Ameiica by 17 48 lbs , oi 24 4 pei cent , m the United Khngdom 
by 12 02 lbs, oi 14 8 pei cent and ui all Euiopean countries by 8 90 lbs, 
or 31 9 pel cent The rate of consumption vanes enoimously from undei 
10 lbs 111 the Balkan States othei than Tuikey to almost 100 lbs in Denmaik 
To tins Table -vse have added foi purposes of comparison the consumption 
pel head m India for the same senes of yeais as nearly as we have been able 
to calculate it In doing so we have estimated the indigenous production of 
c.nif gui 111 the mannei explamed m Note 2 to the Table of cane sugar produc- 
tion in Appendix II and have added thereto not only the balance of imports 
of sugars of aU sorts (excluding of course molasses) in the same year aftei 
deducting exports and le-expoits but also a fixed quantity of 300,000 tons 
yearly on aceoimt of palm gui, an estimate which is taken fiom the ]\Iemoir 
ol Ml Annett, Agiicultuial Chemist, Bengal, to which we shall lefei m gieatei 
detail in Chaptei XVI We prefer his fig-uie to the 480,000 tons estimated 
b 3 '’ ]\Ii Noel Paton, late Director Geneial of Commercial Intelligence, who 
based his calculations on an miduly high estimate for the output of what are 
now Bengal, Biliar and Oiissa and Assam The fig-uies, which can claim only 
a lougli approximation to accuracy, indicate a somewhat unsteady advance 
in consumption of 2 9 lbs per head, oi 15 pei cent, during the ten yeais 
The mam fact, however, is clear There i\as a general tendency before the 
wai in all countries foi the demand to inciease moie rapidly than the popula- 
tion The urgency of making good the present shortage of production vill 
be accentuated as this demand leiives , and the decision of the Japanese 
Goveinment to establish a beet sugai industry in Northern China and Korea 
foresliadows the development ot a new demand in the Far East Although, 
therefore, theie are signs that the production of beet sugar in Europe will 
from now onwards exhibit a distinct recovery, there is no doubt that for a 
long time to come tlus mciease will be more than set off by the more rapidly 
expanding demand. 

G The brief review given m the preceding paragraphs will show how 

Indian pioduchon and Inihav, anports. essential it is that India should contri- 
bute more largely to the world’s supply 
of sugar We look fonvard to the time when India will again become an 
exporting countijq but meanwhile this contribution can be made indirectly 
by such an increase m uitemal supplies as will reduce to vanishing pomt this 
counti\’s dependence on foreign sources to supplement her ovm crop As 
our Tables show, that crop, measured in terms of gnr, has fluctuated between 
two and three million tons during the last seven years and we calculate that 
it has averaged 2,358,000 tons since 1910 During the four pre-war years 
1910-14, the imports of sugar into India averaged 723,915 tons valued at 
Bs 12 71 Cl ores During the four war years 1914-1918 they averaged 531,713 
tons valued at Ks 13 48 ciores Of this by far the greater part yas con- 
tributed by Java The imports from that country direct and by way of the 
Stiaits Settlements for the four pie-wai yeais averaged 563,196 tons valued 
.it Rs 9 64 cioies For the war period they averaged 482,654 tons valued at 
E&, 12,14 ciores The other mam sopree of supph is Mauritius which in the 
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four pre-war yeais oxpoited to India an average of 137,641 tons valued at 
Rs 2 66 ciores, and in the -scais 1914-18, 53,279 tons valued at Es 1 44 crores 
In the four pie-wai veais India lecencd fioin Austxia-IIungai v an average 
of 43,514 tons valued at Rs 85 V lalchs The figuies hung out clearlv the fall 
in impoits and the cause to vluch this is altiihutahle, namely, high prices 
If the aveiage he tahen oiei the vhole peiiod, the annual impoit is 628 000 
tons of sugar, which at piesent puces (Ocioher, 1020) would he woith almost 
53 croies of rupees landed in Calcutta It is oui opinion that it should he 
peifectly practicahle to produce the whole of this in India itself, and that 
the gicat henefit to India and indiiectlv to the icst of the Empire which 
■would acciue fiom the realisation of this ideal fully justifies the effort that 
will he iiecessaiv foi its attainment 

7 The extent of the effort noccssarv and the lines along 11111011 we consider 
Broad aspect of the prohlnn that it should he made i\ill he set out in 

{a) Local conditions in Upper India our succeeding Chapters, and the problem 
laiies so much 111 the diffeicnt paits of India that it is difiicult to frame a 
compichensne statement of it Veij hiiofiy and vei-j hroadlv, hoiiever, i\e 
inav state the mam aspect of the piohlem as it has presented itself to us as 
Jollovs Of the 2,718,000 acies nhich India has, on the aicrage, devoted to 
(ane during the past nine veais no less tlian 2,034,000 acres or 75 per cent 
have been provided by the tlnce main Provinces of Upper India, the United 
Piovnnces (50 per cent), the Pniiiah (15 per cent) and Bihar and Orissa 
(10 per cent) This is considci ahlv more than the cane area of Cuba and 
about five tunes that of Javm, while the United Provinces also surpass 
Java ill the proportion of their total cultivated area on which cane is growm 
The first of the tw'O siigaicano maps of India which we publish with our 
Report best illustrates this conceiiti atioii of India’s present cane cultivation 
111 the groat Gangetic plain and the contiguous districts of the Punjab Here 
also are to be found the main centres of the factor j and refining industiies , 
and here, therefore, we are connneed, must lie sought a most important 
contribution towards the solution of oui problem A brief siiivev ot the 
conditions obtaining in this tiact niav help to adjust the balance faiilv between 
its advantages and disadvantages That its subtropical climatic conditions 
with then mailved seasonal variations and their wide cxti ernes ot temperatuie 
impose definite limitations on the vield of cane obtainable and on its quality 
IS indisputable , 1101 are we under any delusions that the hmli av’-eiage vields 
of Hawaii and Java can bo attained in Upper India Tet even hero circiim- 
‘^taiices are bv' no means vhollv adv'crse, as the consideiable area iiiidci thuk 
canes 111 the United Provinces pioducing an avoinge of 20 tons to the acre 
testifies The climate of those Provinces and of Bihar and Oiissa and to a 
less extent of the Punjab possesses a feature v^dllch is not usual in subtropical 
legions This is the pievalonco dining the nionsonn nionths fioin Juno to 
Septemboi ot high temper atm es combined with high hiiniiditv, a condition 
very favoiiiable to the growth of cane, though unfortunately limited 111 its 
dination and eftect by the high toinpoiatuies without humidity ot the pre- 
ceding hot weathei and the low tcmpoiatiiies of the succeeding cold season 
So too the great obstacle to impiovement presented bv the exticnie frag- 
mentation of agiiciiltiiial holdings, with which we shall deal at length in 
Ohaptei XIX, is coiinterbalan'’«d not only by the cheapness of labour of 
vliich the large population 111 the tract is equally the cause but also by the 
excellence of much of the soil and the vast irrigation lesoiirces A no less 
important asset is the existence of a large demand for sugar at the doois 
of the factory, which reduces tlie cost of mailvoting the finished product to a 
minimum. 
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8 The effect of these vaiious influences la hiought out m the chart %vhieli 

' (J) Fpet npon cost of cane lopioduco as the fiontispiece to our 

» Iteport show mg the comparative cost in 

3913 to SIX of the mam cane sugai countiies of pioducmg a standaid maund 
of sugai and placing it upon each countiy’s most important market The 
£guies foi tlie higli class gui tract of the United Piovmces aie, of course, 
assumed figures and wo shall deal with the special difficulties of establishing 
a factoiy industi}^ m that locality m Chapter XIX , but the Bihai figures 
are a recoid of facts and they indicate that, despite the low quality of the 
cane crushed N\uth its adverse effect on costs of manufacture, the cane necessary 
to turn out a maund of sugar was bemg purchased at a considerably lower 
cost than it was m Louisiana, Poito Rico oi Hawaii It is true that mc- 
wai costs are no longei a safe ciitoiioii and that the piiccs now being paid for 
cane by the Indian factories aic much higher than they wore in 1913 But 
they have not risen piopoitionatcly so much as the price of sugar, and 
we gieatlv doubt nliethor the use has been so niaiked as in other countries 
where the factoiies depend on puicliascd cane Eieii in Java the cost to a 
factoiy of cultnating its ovui cane and delneimg it at the mill has in tlie 
so-^en veais iisen iiom 3 5 to 5 annas per maimd, and the inclusive cost of 
producing a maund of sugar from Rs 4 3 to Rs 8 1 A more accuiatc guide 
•Mould be the actual cost of groivmg cane to the Lidian cultivator at the present 
day and a comparison of the profits acciuiiig from cauc and othci competitive 
crops Our attempts to secure leliable data from the laiions Provinces on 
these lines have not been successful owing to the impossibility of sccuimg 
unifoiTintj m the methods of cstunation employed After a careful exami- 
nation of the 1 etui ns fnnnshed to us, howoioi, wo conclude as a tentative 
estimate that the average cost to the cultivator m 1020 of growing the thin 
indigenous canes of TTppei India is betv cen 5 and 6 annas a maund, and that 
of glowing the thick Paunda canes of the Bombay Deccan 8} annas a maund. 
This lepiosents the actual cost of pioduction and harvesting only, and does 
not include the cost of transport, which may be placed approxiroatcly at one 
anna per maund, noi any piovision for cultnatoi's profit On the other 
hand, the calculation for Upper India is based on the low average jnelds 
obtained at the piesent day, which do not exceed ton tons of cane to the acre ; 
and the enhanccraent of those jnolds will reduce the incidence of cultivator’s 
costs per maund And this, it need hardly bo said, is the first object wo have 
in view , for oni primary consideration throughout has been the interests of 
the Indian cultivate 

9 'Wo should perhaps oflei a word of explanation regarding the meaumg 
Terms used a'ld staitsltcal period^ wc attach to coilain terms in oui Report 

a^en and oui loasoiis for adoptmg them In 

the first place, w’o should make it clear that when wc speak generally of India 
we include also the geographically distinct Province of Burma and also Native 
States We «hall use the term “ net aiea ciopped ” in the sense in which it is 
used 111 the “ Agricultural Statistics of India ” to include all areas on which 
crops were sown, whether they came to maturity or not, but to exclude all allow- 
ance for double cropping , that is to say, each cultivated field is included in 
each 3 eai once only, no matter how many crops may have been sown on it On 
the othci hand, the nngablc and iiiigated areas on Government canals through- 
out India alwajs comprise the sum of the areas irrigated in the tivo main 
seasons — ^thc lliarif or monsoon season and the labi or cold weathei season — ' 
irrespective of the fact that the same field may receive water during both 
seasons We shall also generally use tlie woid “ factoiy ” to signify a plant 
1/3ISG 
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cruslimg its ovm cane and making sugar direct therefrom by the vacuum pan 
process as distinct from a lefinery working on gur or some other intermediate 
pioduct as its law mateiial Oui adoption of the word “ gui ” itself through- 
out the Eepoit is m the interests of uniformity, and we tiust that this reason 
wall be accepted as adequate by those Provinces to which the word is ’strange 
apd m which the same pioduct is Iniown as gul or jaggery We plead the same 
justification, moieovei, for adheiing consistently to the standard or Bailway 
maund of 82^ lbs even when dealing with tiacts in which the maund has an 
entirely different weight value The standard maund is the weight generally, 
adopted by the factory and refining industries of Upper India, and its use by, 
the Railway administrations londcis it familiar in commercial and industrial 
circles all over India We might, it is true, eliminate every possibility of con- 
fusion by employing English weights as oui medmui of expression, but we 
doubt whether then significance would be readilj'' understood, and whether 
most of OUI readers would not then bo under the painful necessity of working 
out our figures in terms of Indian weights in order to appreciate the argumenf 
correctly As far as possible we shall attempt to meet the difficulty by includ- 
ing the English equivalents of weights expressed by us in standard maunds 

Wo should further remove any appearance of inconsistency in the pre- 
sentation of oui statistical information It mil be found that, while fiequently, 
we shall quote figures for the year 1919-20, our averages mU gencially be for 
five or ten j^eai periods ending with the year 1918-19 This is not because the 
returns of 1919-20 are liable to minor corrections, for, if those wei5 more than 
insignificant, wo should be loss justified in citing them scpaiatoly than in incoi- 
poiating them into a periodical average It is because statistics for the year 
3919-20 are, as we write oui Eepoit, by no means always available, the Irrigation 
Reports of the various Piovmccs in paiticulai not yet having been published 
We have, therefore, thought it best to base our average ffigures on a period for 
which returns of all lands are leasonably complete and thus to enable vahd 
comparisons to be diami between one aveiage figure and another 

10 We propose to preface oui Report mth a Chapter on the cultivation and 

Scheme of the Jierort manufacture of cane sugar in Java, smee' 

we regard a thorough insight into Java 
conditions as essential to a collect appieciation of the position in India Our 
main Eepoit is then divided into three parts, the first of which deals mth the 
agricultural and iiiigational aspects of the problem, the second mth its manu- 
facturing aspects and'the thud with matters affecting the industry as a whole 
and its future oiganisation As the problems in regard to the cultivation of 
cane and the possibilities of its extension differ so widely in different paits of 
India, we have thought it advisable to deal mth these for each Provmce and 
Native State separately, nnd do so in Chapters III-XI\^ In Chapter wS 
discuss various agricultural questions of general apphcation to all Provmces 
In Chapter XVI w5 deal with the possibilities of other sources of sugar, such 
as tlie Date and Palmyra palms These Chapters constitute Part I of the Re- 
port In Chapters i^^II-XX we deal with the important and complex problems 
regarding the manufacture of gui and sugar in this country These Chapters 
^constitute Part II of the Report In Chapters XXI-XXV we discuss such other 
questions as the tariff on sugar, statistics and the orgamsation necessary for 
the development of the mdustiy These Chapters constitute Part III of the 
licpoi t 


CHAPTER II, 


JAVA' 


11. As we shall have frequent occasion thioughout our Eepoit to refei to the 
AclmmUagwents valuable infoimation we obtained duiing 

oui toui in Java and its applicabihty to 
Indian conditions, we propose in this Chapter to give a brief description of the 
organisation and methods which have brought the sugar industry m that island 
to its present dimensions and importance We wish heie to acknowledge our 
special obligations to kfr S J Hiisch, President of the' Board of the General 
Syndicate of Sugar Manufacturers in the Netherlands Indies, who scrutinised 
the draft of this Chapter and made a number of valuable suggestions which 
have been incoipoiated in it It is to him also and to Mi E T Campbell, 
Semoi Partner in the firm of Messis McNeill and Co, Semaiang, that we owq 
permission to reproduce the admirable photogaaphs which will be found at thie 
end of this Report (Plates 9-16) illustiating the effiviency of Java methods both 
in field and factoiy 


12 The political and economic interests of the manufacture! s of sugar in 
' Java aie looked after by the “ Algemeen 

rgantsa -ton Sinidicaat van Suilrei fabrikanten in 

Nederlandsch-Indie ” (Gcneial S 3 ndicate of Sugar Manufacturers in the 
RTetherlands Indies) which has its headquarters at Soerabaia, and the agri- 
cultural and manufacturing interests by the “ Vereemging het Proefstation 
vooi de Java -Suikei Industrie ” (Research Station Association of the Java 
Sugai Industry) These two bodies woik in close conjunction, (as is shown by 
the fact that the Chairman of the Boaids, oi executive committees, of both is 
the same) and possess separate but parallel organisations Whilst the great 
majoiity of the raanufactuieis of sugai m the island are membeis of both 
bodies, there are a few who aie members of one and not of the other and som§ 
who belong to neither Neither the Sjmdicate nor the Association leceives 
any financial assistance from Government , and we beheve we are correct in 
stating that all rebcaich work in connection with the sugai industiy in Java 
is now carried on only by the lattei body, the Government Agricultural De- 
paitment devoting its attention entiiely to othei products ' 


13 The woik of the second association was of special interest and importance 

(n) The General Syndicate of Sugar need say in re- 

Ilannfactnien gaid to that of the General Syndicat§ of 

Sugai Manufacturers is that the Syndicate acts as the chaimel of commumea- 
tion between its membeis and the Government in regard to the relationship 
of the factories to the holders of the land, the imposition of an export duty 
and similai matters Its orgamsation, however, is of sufBcient interest and 
impoitance to the Indian industry to warrant a brief description It is main- 
iained by a levy on gach constituent factory or plantation of 1 25 guilders per 

31 
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bouw of cane cultivation witliin a limit of aiea of 1,750 bouws It is proposed 
to enhance this contribution in 1921 to 1 45 guilders* pei bouw The powers 
and functions of the Syndicate aie shaied between three bodies — ^the Board 
the Assembly of Members and the Council of the Syndicate Of these the leal 
executive authonty is vested in the Boaid, which is subject only to the general 
financial contiol of the Assembly of Membeis, a body the constitution of whidi 
is sufficiently explained by its title It is piesided over by the President of 
the Boaid and meets twice a year to fix the annual contiibutions of members, 
to sanction the annual budget and ta'pess the Board’s accounts j but it may- 
be' convened more frequently on the initiative of the Boaid itself The func- 
tions of the Council of the Syndicate are purely advisory , but great weight 
IS, we weie informed, attached to its advice by the Boaid, and naturally so 
in view of its eminently practical and representative chaiacter We should 
explain that the jurisdiction of the Syndicate (as also that of the Kesearcht 
Station Association) throughout Java is divided teiiitoiially into sixteen 
dejiaitmeiits, the limits of which appioximately coincide with those of the 
Kesidencies, admiiiLstrative units of Goveinment coiiesponding with what are 
kno-wn in India as Commissioneis’ divisions Each of these sixteen local 
departments has its o-wn Board and its o-vm bye-laws, though these must be 
approved by the Central Board The busmess of the departmental Board is 
to look after the strictly local mteiests of all factories withm its jurisdiction 
which are membeis of the Syndicate, and, if necessary, to represent those 
interests to the local officers of Government All other matters are beyond 
its scope and must be referred to the Board of the General Syndicate The 
chairman of a departmental Board is always the manager of one of the factorres 
witlun its jurisdiction , and it is the sixteen chairmen of these Boards who 
collectively foim the Council of the Syndicate on the one hand and the Council 
of the Eeseaioh Station Association on the other . Half the elected members 
of the Board are chosen by the Council, the other half being chosen by the 
Assembly of Members which also appoints the President of the Board la 
uddition to the elected members, however, the representative of any concern 
or group of factories which supplies more than io of the total annual con- 
tribution to the Syndicate is entitled to a seat on the Board, if he chooses to 
claim it The number of membeis of the Board is not, therefore, fixed , but 
in 1920 it was sixteen Normally the Board meets once a month, and three 
members, including the President, form a quorum Between meetmgs thg 
business of the Board is transacted by the President assisted by a permanent, 
paid stafi Questions of pohey and proposals for actioiraie cuculated by.thd 
President to the membeis for opinion and advice , on receipt of which he 
decides, with due regard to the importance of the matter under consideration, 
whether to'biing it before a meeting of the Board or to settle it on his own 
lesponsibihty 33oth President and elected membeis hold office from year to 
year only , and they are not necessarily experts in any particular branch of 
the sugar industry Mr Hiisch, for instance, who held the offieg of President 
in 1920, IS a distinguished member of the legal profession 


14 The Eesearch Station Association of the Java Sugar Industry consists 

of three departments, an agricultural 
department located at Pasoeroean and 
chenncal and engineering departments located at Semaiang in Eastern and 


(6) He Eaearcii Station Jssoctaiton 


*TLe standard ralue of the guilder is Is Sd or ^ths of the present standard value of tha 
xuppe In new of the depreciation of tlio mpee^ however, we have taken the guilder thronghonfr 
onr Report, as the exact equivalent in value of tnc rupee 
One houw = I 5 acres 
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Central Java respectively These scientific departments into which the lesearch 
voik of the Association is divided must, of course, not be confused with the 
teiritoiial departments, into which the jurisdiction of the Association (in com- 
mon with that of the General Syndicate) is divided (See paragraph 13 aboi e) 
Since 1912 all sub-stations of the ^Association have been abolished -with 'lElie 
exception of that at Cheribon in West Java, as it was consideicd advisable to 
centialise the scientific work The funds for the woik of the Association aie, 
like those foi the Syndicate, provided by contiibutions fiom factoiies and 
plantations which aie levied at the late of 4^ gujjders pei bouw foi the woik 
of the leseaieh station and an additional half guilder, j.f there is a gioup advisei 
in the gioup to which the factoiy belongs, and the faptoiy wishes to have the 
_ benefit of his advice The functions of the gioup adviseis aie explained below 
Each factoiy oi plantation thus makes a total contribution of 5 guildeis pei 
bouw, but here also tiie maximum area in each case on which tins contribution is 
levied IS 1,750 bonus We understand that the question of enhancing this con- 
dr ibutioii IS now under consideration The total amount expenejed by the 
Association in 1919-20 was 1,200,000 guilders 


{t) Tasoeroean — 

{a) The Ileadquarters orgatmaiton 


15 111 additiop. to the jeseaic^r buildings the depaitment at Pasoeroean com- 

pnses some 25 bouws of land for experi- 
mental purposes, which it takes up on 
lease everv year from the native owners 
under the usual terrps Tlie executive charge of the depaitment is vested in 
a Director who has an Assistant Director and a Secretary to relieve him of 
routine work and thus to enable him to find the time necessary to correlate 
the woik of the scientific sections, to lay down in consultation ivith the chiefs 
of the different sections the lines of woik winch should be taken up and to study 
and Sraw conclusions from the experiments earned out on the factory and 
plantation lands under the supervision of ^the group adiusers The scientific 
■work IS caiued out m the follomng sections, the head of each of which is recruit- 
ed from Holland — physiology, agrogeology (including chemical analysis of 
soffs), cane breeding, bacteriology, statistics and field experiments The staff 
of the depaitment formerly included an entomologist and a mycologist, but these 
are no longei considered necessaiy as it is held that proper methods of cultiva- 
tion and the introduction of good varieties are the most important factors in 
the control and elimination of'diseases The Director and Assistant Director 
tour when necessary , whilst the head of the section which deals rvith fiel,d ex- 
periments IS pirncipally a touiiijg officer The heads of the other sections only 
visit factories and plantations w'hen necessary for tlieii investigations 


Broadly speaking, the aim of the Avoik which is carried on at Pasoeroean 
IB to ensure that the right variety of cane is grown on the right soil, to evolve 
varieties which will combine hardiness with a heavy 3 leld and to secure conti ol 
and elimlnal-ion ot disease by pioper methods of cultnmtion In regard to 
tlie second of these, it should be mentioned that at present some of the varieties 
of cane groAvn,in Java are apt to be rveak In countries where cultivation is 
Ip'js careful than in Java they Avould be liable to disease The intensive system 
of cultivation Avhich is tgllowedas so expensive that heavy jields are essential , 
and a certain degiee of w'eakness is therefore tolerated, but efforts are made 
to overcome it by cai'eful adaptation of cane to soil apd attention to methods of 
cultiA'ation 


16 The necessarj' link between the department and the factories and planta- 
{b) The field staff furnished bv officers of the Asso- 

ciation known as group advisers who hold 
local charges directly under the conteol of the Chief of the Field Experiments 
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Section at Pasoerooan Tliere are now eleven of these officers m all, each of 
.whom has from 10 to 20 factories or plantations in his group They are recruit- 
ed in Holland and are passed students of the Agiicultural Higli Scliool at 
iWagemngen or ^laduates in pine science such as botany Graduates in some 
science connected with the sugar industry are prefeired as gioup adviseis vlien 
it is possible to obtain them In addition to being the medium of communica- 
tion to the manageis of factoiies and plantations of all the information pub- 
lished by the depaitment the group adviseis advise managers in regard to such 
matteis ns the naming of varieties and plants and the diagnosing of common 
diseases They aie responsible foi the collection of the local infoimation re- 
quired at Pasoeioean legarding soils, climatic conditions, methods of cultiva- 
tion and ^aiieties of cane grovm by different factoiies m ditTcront soils They 
_ make soil suiveys and soil maps of all the estates in their group, thus enabling 
the headquarters staff to make investigations and draw conclusions on the 
different suboects under study and consequently to distiibuto neiv varieties 
of cane to the best advantage Important as these duties are, the chief -nork 
of the group adviseis is the conduct of experiments on factory and plantation 
lands , At least one senes of expeiiments is earned out on the lands of almost 
every factory The cost of these experiments is borne entirely by the factorv 
which leceives no assistance fiom Pasoeroean beyond the sen ices of the group 
advisei The factories aie, hovevei, seldom, if ever, invoked in any expense, 
as the Cl op of cane obtained fioni the expeiimental plots is almost alwavs a 
good one, and the knowledge obtamed fiom tliese experiments compensates for- 
any ^tra laboui required to conduct them The plan of the expeiiments is 
carefully V orked out by the departmental staff and no deviation from it is 
allowed, when accepted, though the managers of the factories arc quite ficc 
to decide whetlier thev will carry out the experiments recommended or not 
The results are sent to Pasoeroean vhero thev are tabulated and discussed, 
the conclusions of the whole senes being published in the records of the Research 
Station Associakon The most important experiments aie the trials of new 
varieties, but othei subjects at present undei investigation me compaiison of 
the value of seed from different souices, such as hill nurseries and plantations, 
in the plams, the possibility of reducing the number of sets requiied per acre, 
the depth at wluch sets should be planted on diileient soils, the best vidtli 
between rows, the possibility of replacing sulphate of ammonia bv other 
manures, the amount of nitrogenous manure per bouv lequired for eveiy field, 
the necessity for phosphatic manuies, the best time for applying manures and 
the use of the waste pioducts of factoiies as manure 


17 There are at Semarang, as alieady stated, two departments, chemical and 


Ut) Semarang 


engineering, which are independent of 


each other and have each its oivn diicc- 
tor assisted by a secretary They have as joint administrative head a vice 
president of the Research Station Association The voik of the chemical 
department is earned on in two sections, one of which is devoted purely to 
scientific and anahdical reseaich and the othci to technological research and 
questions regarding the chemical contiol of factoiies The engmeeiing depart- 
ment IS also composed of two sections, each under a Head Divisional Chief. 
The work of the first of these is carried out in the following four sub-sections — 
consulting, technical research, miU control and office, — ^the Cliief of the last 
' of these being the secretaiy of the department The second section is entirely 
devoted to electrical work and is directly under its Head Divisional Chief 
The Heads of the departments and sections and their assistants are reomited 
from the Technical High School at Delft in Holland. There is no intermediate 
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hnt betv^een tlio departments at Semarang and the factories, as is the case 
vith Pasoeroean The Factories coriespond directly with the station and the 
advice and assistance of the staff of tlie consulting sub-section and 
electrical section of the engineering department are alwajs fieelv at 
their disposal in the factories' themselves The time of the staff of 
the consulting sub-section is, in fact, mainly talcen up in nsits to 
the factoiies with reference to such matters .as mechanical tioublea, 
alterations and extensions of installations and alterations m parti- 
cular machinery Amongst the subjects at piesent under investigation by the 
engineeiing department may he mentioned the briquetting of megasse, the bo- 
havioui of megasse under pressure, the best methods of talang samples of juice 
for mill work, and the best methods of driving ciushing mills by elcctiicitv 
The two departments pubhsh not only foitnightly figures of the working of the 
factoiies, both on the chemical and engineeiing sides, but also a complete 
synopsis of these lesults at the end of each season for the benefit of the mem- 
bers of the Eeseareh Station Association The exti aordinary completeness of 
this sjmopsis 16 a point to winch we would draw special attention in view of the 
leluctance we have observed on the part of some factories in India to allow 
the lesults of then working to be knoivn outside the factory The members of 
the Eeseaich Station Association in Java realise that nothing but mutual benefit 
can result from the publication of the fullest information of the working of all 
factories We would mention that any factoiy can send its daily crushing 
figures to the null contiol sub-section of the engineering depaitment, which 
woiks them out at once and returns them wutli any advice ivliich may appear 
called for Evidence of the up-to-date character of the Java oigamsation is 
furnished by the fact that aU the calculations m the engineeiing department 
aie carried out wnth the aid of elcctiically diiven calculating machines 

18 The success of the sugar industiy in Java is undoubtedly laigely due to 
lieUhonshp if factories to landhoUl- the possession by the. factories of entile 
ers agricultural contiol over the leased lands 

{a) Legal provisions affecting feases which supply them With caiie The 
ariangements between the factories and the landliolders are, in fact, a suivi%al 
of the~ culture system nitioduced about 1833 by the Governoi -General, Van der 
Bosch, though the compulsion underlying that system has long been eliminated 
No pel son w'ho is not a native of Java can acquire land outnght from a native ; 
and the factory lands aie theiefoie held under leases, the teims of w-hich are 
regulated by an Ordinance -of the Netherlands India Government, Staatsblad 
No 88 of 1918, which has now superseded the previous regulations embodied in 
Staatsblad No 240 of 1900 Its mam provisions may be briefly summarised 
Leases for longer than 21 J ycais aio forbidden When the lease is for a period 
of more than 3] yeais the factory has to pay the minimum lent fixed by the 
Ordmance Each factory operates undei a license fiom the Government of 
Netherlands India which restricts its concession to a specified number of villages 
within which it 1:5 peiraitted to take up for cane a specified total area, provided 
that 111 no village 01 hamlet may the fi action of the total cultivated area leased 
in any one jeai exceed one-thud Subject to these limits, the factory makes, 
its own aii.angements with the villagers In doing so it utilises 111 tracts in 
which the comnmml land tenure obtains the good offices of the nllage head- 
man, an official of great influence in his village ^vho often I'eceives a small coni- 
miS'5ion in proportion to the area obtained The teims of the lease are scru- 
tinised by a Controlleui, an officer whose status coriesponds loughly to that 
of an Assistant Colleetoi m India, befoie whom both parties to the lease aro 
bound to appeal in person Eegistiation of the lease is refused unless he la 
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satisfied that it has been entered into voluiitaiily, but an appeal lies to the 
Assistant Eesideiit, avIio eoiresponds tp a Collector ii; India, from his decision 

la Until 1918 the factory could lease land at any rates agieed upon between 

it and the commune or individual land- 

{b) RrnU, rrenna and a,hances Under the Ordinance of 1918 

minimum lates have been fixed by the Qoveinment m lespect of those lands 
only which have been classified at Settlement as jice lands, the lates being based 
on the assumed net profit obtainable from the 'one iice ciop and tym unimgated 
crops yhich might have been giowm during the 18 months for which the land 
IS occupied for cane To this is added an amount which vanes froip 2 to 7^ 
guildeis pel boiiw for restoiing the land to its oiiginal condition The value 
of rice taken £oi the purpose of these calculations is the average market price 
of the previous ten years At the time the Oidinance was passed these rates 
were above those prevailing, but, owing to the great rise in the price of sugar 
and of nee during the last two years and its reaction on rents, they are now in 
many cases considerably below those which are aciuaUy paid The minimum 
lates fixed by Government are subject to revision eveiy five years If the lease 
IS for less than two years, an advance can be given by the factory, hut not more 
than 15 months hefoic possession is taken of the land Foi leases of 2 to 34 
yeais’ duration an advance may be ^yen to gn amount not higher than the 
lent for one planting pciiod , hut it may not be given moie than 15 months 
hefoio the 1st January of the year in wdiieh possession will be taken of the land 
Ko advance may he made, hut paiunept of a premium is pei nutted, if the lease 
IS foi moic than yeais The minimum lent of land per bouw is now about 60 
gmldeis pel annum or 90 guildois foi the caue season The land icvemie, 
w'hich aveiages about SQven guildeis pei bonw for rice land hut is subject to 
iCMSion eveiy ten years, is paid by the mllager who leases' the lands 

■*0 It should he njentioned that tliioughout Java, but more especially in tbe 

Eastoiii Regencies, the laud in many 
(c 2/te comvnnal (e lure and its effect „ tat'. 

Villages IS communal piopeity In most 

cases this means nothing more than that tlie land is held in individual owiiei- 
ship but cannot he transfericd permanentlj" oi temporal ily to anyone but a 
memhei of the village community, without the consent of at least two-tbiids of 
all the momheis In some villages, however, re-distiibution is made annually 
or at longer intcivals hv the wdmle village, theoretically wuth lefeience to the 
capapitj^ of each family in the village to cultivate the aiea allotted to it Dis- 
putes aie settled bv the Gontrollcur It would appear from the statistics pub: 
hshed by the Neiherlands India Qoveinmeiit that communal pioperty is dis- 
appeanng and that this tendency is paiticnlaily maiked in villages of Avhich 
the land has liithoito been shaiocl out afresh every yeai In such villages the 
tendency now is foi the land to he le-partitioned hienmally or not at all, in 
otlici woids, even in communal milages the greater part of the land continues 
in the possession of the same poisons, although the ultimate communal ownei- 
Jiip remains The communal tenure in village.'? )vhoie redistiibntion is still 
jnactised has the advantage fiom the point of view of the factory that it enables 
the milage community to promde elsewdiere foi a^recalcitiant villager who is 
unwilling to lease his land to a factory and would thus prevent it from culti- 
laiing a compact block of land The aveiage holding in Java is less than one 
houw, so that Die agreement wuth each landholder is for less thgn one-thiid of a 
bouw- pel yeai This means that, but foi tbe communal system, a factory 
leasing an aica of 1,200 bonw-s, Ailiich is ilie average, would have to enter into 
more than 3,600 separate agreements In actual fact, where the communal 


JAVA 


17 


system prevails, as it does m the tracts in which most of the factories are operat- 
ing, the leased area of each village is taken np in a compact block comprising 
the shares of it may be as many as 60 individual landholders The agieements 
of each village are embodied in one list, so that the factoiy in reality enters mto 
some 60 agreements only 

21 An miportant feature of the Java system is that, although the land is 
(d) Fertod of occupation by the fac- leased for lengthy periods, it is actually 
fonj onh occupied by the factory durmg the 

period required for cane groiviiig, t e , from 14 to 18 months As soon as the cane 
is cut the commune or the indmdual landholder resumes possession Under the 
Oidmance of 1918 the factor}’- is required to hand the land hack in the same 
condition m -which it was taken over, % e , the land should be cleared and levelled 
and the boundary marks of the plots restored , but, as in practice this is done 
by the villagers themselves, the Ordinance prescribes that in the minimum rate 
shall be mcluded a fixed amount for this purpose This I’^aries accordmg to 
local circumstances, as already stated, from 2 to 74 guilders per bouw Com- 
petition between existing factories for land is impossible undei the Govern- 
ment regulations, as no new factory can be erected vithout a license fiom 
Government This has long been refused in West Java, and for some time past 
no new factories have been permitted in Cential or Eastern Java ui order to 
prevent any further reduction oi the area under food crops 


22 One of the most striking features of the vork of the Java plantations is 
Methods o/cuUnahon careful attention given to the supply of 

. _ f / t planting new cane The planters 

a y oj e i ^ lively recollection of the havoc 

wrought by the seroli disease and now do all in their power to ensure that only 
sound and vigorous sets are used for planting Then material is derived from 
three sources Hill sets (berg bibits) are immature canes of six to ten months 
groivth which have been grown in niii senes on the hills at altitudes varying 
from 1,000 to 3,000 ft These are taken either direct to the factory fields or to 
plantations m the plains for the growth of plauis sots (vlakte bibits) The 
plams sets are, like the hill sets, derived from immature canes six months old, 
but are gro-wii iiit plantations at lower altitudes and nearer the factory lands 
when not actually groivn on the latter All the hill nurseries and some of those 
in the plains are devoted entirely to the production of sots for sale The third 
source of supply is the tops of iipe canes which have been cut for millmg m 
the factory Many factories have nurseries of their o-wii from which they 
supplement the supply obtained fiom those devoted solely to raising seed 
Plains sets are treated m two wajs Either the whole cane is cut after six 
months growth and used for planting, each young cane pioducmg at least two 
but more generally three sets, oi the top only is cut off to provide one set 
The rest of the cane is then left standing for a period of 10 to 45 days when the 
whole IS cut for so-wing, each set being cut so as to consist of one or two young 
shoots, the leaves of which are cut and trmmied to prevent the set drymg by 
transpiration before the roots develop Such sets aie knoivn as ra 3 oengans 
When they consist of one shoot only they are fiom 35 to 45 dajs old and are 
planted upright Two shooted ia 3 oeugans, vhicli are as a rule younger, are 
planted in a sloping position ivith the cane completel} covered but mth the ends 
of both shoots well above the ground Ea 3 oengaus are generally used for the 
middle and later sowmgs and give as good a crop as when other sets are used. 
This method is followed only by factories vhich have nurseries of their own, 
owing to the difficulty m transportnig sets of this kind 
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It toU be undei stood that it is an expensive matter to plant laigo areas 
ot cane on factory lands mtb sets bi ought long distances from the hill nui senes 
Whilst, therefoie, some of the new cane on factory land is always planted -with 
sets fiom hill nni senes, the tendency of late in some districts has been to rely 
less on the latter and to plant largei aieas of cane from sets obtained fiom 
the nearer nursenes which have themselves used lull sets This tendency is 
specially marked m the Djokjakaita tiact which is favouiably situated climati- 
cally and where only 4 per cent of the aiea under cane is now somi Anth seed 
fiom hiU nurseries against 66 per cent from plains nursenes and 30 pei cent 
from tops of cane milled ini the factoiy In the lemamdei of Java the cories- 
ponding proportions in 1918 iveie 35, 31 and 34 The quantity of sets required 
to plant one bouw of neiv cane is about 31 to tons, and in 1919 the cost of 
sets from the hill nuisenes amounted to 90 guilders per bouw (that is, 51 
rupees per acre) against 40 guildeis (or 23 lupees pei acic) foi sets from those 
in the plains It is thus a I'ciy heavy item in expenditure and one that appears 
likely to increase The cane from A>hich sets aie obtained is planted in Novem- 
ber and Decembei It is cut at the sowing season in June and July ivhen it is 
BIX months old As one bomv of seed cane may gne in six months sets foi 
eight bouws of new cane which can be soivn at once and in another six months 
giA e sets for 64 bouws, it mil be seen that after two years sets of any new 
variety it is desired to extend aie available for 4,096 bouws The speed mth 
which neiv and better varieties of cane have replaced old ones during recent 
years m Java is thus accounted for, though it is not quite so lapid as the above 
figures would mdicate, as, when a piomising cane lias been evolved, it has fiist 
to be propagated and tested at the Eesoarch Station foi sucrose content and 
purity of juice and its ripenmg period ascertamed, which takes tliiec years 
At the end of that peiiod small paiccls aie sent out to factoiies ivith the lequest 
that the cane should be multiplied In the case of veiv piomising larieties 
these parcels are sometimes sent out aftci two yoais In the event of the tests 
at the Research Station tumuig out well a supply of sots is in hand foi tuither 
work We were mfoimed that five yeais are the minimum lequiied to establish 
a good new cane over five to six thousand bouivs 

23 Before passmg on to the subject of vaiieties a woid should be said lo- 

(h) Prej,araticn of sets for planUng picparation foi planting of the 

tops of the iipe canes used for niillmg in 
the factories These are collected in the fields when the canes aie cut and aie 
taken to sheds ivhich aie often of a peimancnt chaiactei If a permanent shed 
IS not available, a temporal y thatched shed is erected near the field for which 
the cane is to be used In this the leaves are caiefully remoi’^ed and the buds 
mspected, tops mth mjured or faulty buds being rejected The sound tops 
each of which forms one set are then cut at both ends so as to leave three or at 
the most four healthy buds The sets thus prepared are taken in baskets to 
the fields and planted In one instance ive noticed that the ends of the sets 
Avere dipped in tar before planting as a piotection against pests It is, hoAA'- 
ever, more usual to dip the baskets of sets m Bordeaux mixture 

24. The varieties of cane giovman Java have undergone much change during 
(cj Varieties, recent yeais The eailier Chunni ciosses 

made by Dr Kobus and his co-Avoikers, 
which Avere so successful OAnng to their almost complete resistance to sereh, 
have almost disappeared Whilst resistance to sereh is as important a quality 
as ever, the intensive methods of cultivation have made it imperative that 
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lieaw yielding vaiieties should be groivn As wo have alieady stated, in addi- 
tion to the work which is done at Pasocioean, many factory managers and 
oivneis of nui senes have taken np with enthusiasm the woik of prodncing and 
selecting new seedling canes and have aclucvcd remaikable success In fact, 
most of the varieties wo sai/ on factoiw land during our visit were selections 
fiom ciosses made hv factoiv manageis and planters New canes are sub- 
jected to vorv thorough tests by the' staff of. the department at Pasoeioean, and, 
if any cane shows undoubted siipeiioiitj’-, it is recommended whatever its origin 
may be The rapidity with v.hicli the vaiicty EK 28, which was produced by 
a factoiy managei, Mi Emil Kaithaus, has spread in the Djokjakaita tract, 
whore in 1920, 50 pei cent oi the total aiea of cane was under this variety as 
against 2 per cent in 1915, shows that no time is lost by planters in talang up 
a new cane vhicli is found suitable for a paitieulai tract We give below a 
table shovung the peicentages ot the cane aiea in Java planted with the different 
yarieties of cane in 1912, 1919 and 1920 — 


Cane 

IVrccn''»f.c of 
\vlioto area, 
1912 

Pcrcoutigo of 
\sLolo area, 
1919 

Percentage of 
v> hole area, 
1920 

247 B 

54 

29 

26 

100 P 0 J 

33 

IG 

10 

n K 28 ' 

• • 

21 

32 

D 1 53 

• 

13 

11 

L. K 2 


C 

6 

90 P 


4 

3 

Tjep 24 


1 

1 

8 W 3 


1 

2 

Oilier varieties , 

“ 1 

7 ; 

j 

i 

c 


With one exception, 100 P 0 J which is a vanety evolved on the Eeseaich 
Station at Pasoeioean, all the varieties in the above list were originally produced 
on factories or plantations The diminution ui the area uiidei the veil-known 
varieties 247. B, comnionlj known in India as J 247, and 100 P 0 J is vciy 
noriceable 


(i) held methods 


25 The excellence of the methods of cultivation m use on cane lands in Java 

has long been recognised The trench 
svslem Imown as the Eejmoso system is 
in general use on all factory lands Cultivation is stiU earned out almost entire- 
ly by hand labour and little progress has been made up to the present in the 
adoption of mechanical methods Almost the only ciop rotated with cane is 
Tice, and the land is taken ovei from the cultivators immediately after the rice 
crop has been harvested in April and May The first step taken is to construct 
drams These aie of two kinds, deep diams 2 feet vndo and 1] to 2 feet deep 
and shallow drains 1 foot mdo and 1 foot to 1], feet deep The shallow diains 
run into the deeper ones Where the land has exceptionally good natural drain- 
age, the deeper drains aie dispensed with On such lands the shallow drains 
are made 30 feet apart, but when used in conjunction with deeper drains on land 
with pool natuial drainage they are sometimes closer and may even be only 12 
to 15 feet apart The larger drains aic 120 feet apart This procedure results 
in a highly efficient system of drainage, and without it it would not be possible 
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to gro-w cane on much of the land in Java 'A plan of a typical field as drained 
in Java is reproduced on the opposite page A prominent feature of the cane 
cultivation is the rapidity mth which land is prepared for cane planting Thd 
structure of the soils is such that they do not pack and dry into a hard mass 
when worked wet as happens with the soil of the Gangetic plain , and no harm, 
therefore, results from working wet land. Immediately after the construction 
of the drains is completed, the making of the trenches is begun. These are 
made between the smaller drains and are thus 12 to 30 feet long The standard 
dimensions are 4 feet from centre to centre, 1 foot in depth and a little less than 
2 feet wide After the trenches are made, the soil at the bottom is dug to a 
depth of six inches The trenches are made gradually as the rice cropjs remov- 
ed and no preliminary ploughings are given On an estate planting 1,600 bouws 
of cane, 50 per cent of the area would be prepared between April 1st and May 
1st The planting season lasts fiom May till October, but the best results are 
obtamed by plantmg in June and July The sets are sown some six to eight 
weeks after the trenches are made and, as a rule, parallel to the sides of the 
trenches and only a few inches apart In some cases the sets are planted at 
a greater distance from each other than this and at right angles to the trenches, 
being placed in small holes separated from each other by little dykes The 
object of this method is to save water, and it is, therefore, adopted where irri- 
gation facilities are hmited or it is desired to avoid putting too much water on. 
heavy soils The sets witli young shoots are, as already stated, planted in a 
sloping position Other sets are planted at a very shallow depth m the trenches 
and are often not completely covered with soil As soon as the canes arc 
planted, they arc irrigated, the drainage channels being used as irngation 
channels The rainfall m the cane growing tracts vanes considerably but 
almost everywheie the facihties for irrigation arejimited The water require- 
ments of the cane crop have been very carefully worked out and cane is conse- 
quently grown with the minimum of water necessary The early irrigations 
after plantmg are very light and water is merely splashed on the trenches which 
are not flooded as in India These light watermgs aie repeated at intervals of 
a few days until the cane is estabhshed Weeding and shallow cultivation are 
done as reqmred and, as the young canes grow, the trenches are gradually filled 
in The can'^s are always thoroughly earthed up This is done in three opera- 
tions from October to December for canes which are planted in June , u 

26 Sulphate of ammonia is the usual form of manure In some soils which 
. V deficient in phosphorus superphos- 

phate IS necessary, but its use is not ex- 
tensive Potash salts are not used We were mformed that the economic 
optimum for most Java sods as worked out at Pasoeroean was 400 pounds of 
sulphate of ammonia per acre, approximately 80 pounds of nitrogen. Many 
factories have worked out the economic optimum for themselves, and the amount 
of sulphate of arnmoma applied to some lands is as high as 550 pounds The 
manure is applied in a somewhat unusual manner, bemg placed in small holes 
111 the bottom of the trenches on both sides of the young plant, and covered with 
soil Two doses ard generally given, three and seven weeks after planting j 
but, if a laiger quantity than 400 pounds per acie is apphed, there are three* 
doses, three, seven and eleven weeks after plantmg In one instance we found 
that on dry soils of coarse structuie which contained 40 per cent of coarse 
sand molasses was bemg used With good results at the rate of about 1,500 tO' 
2,250 pounds per acre Tins was sa^ to effect a great improvement in the 
capacity of the soil to retam water. " - ' 
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27 As tlie cost of pioduction of cane in Java is a point of gieat impoitance in 
Coii of produchton of cone discussing the possibility of adopting the 

Java methods in India, "we give below a 
fehle eontaiiimg two tjincal sets of figures which were supplied to us m Java 
and also, for puiposes of comparison, the costs“Of impioved cultivation on the 
Goveinment faims at Shalyalianpui in the Umted Provinces and Mangn in the 
Bombay Piesideney 




Jatv 

/ 

Intia 

(A) 

(B) 

Shalijaban 

pur 

Rs per acre 

Maujrj 

Rs per acie 

Guilders 
per boui\ 

Rs j)cr 
acre 

Guilders 
per bouw 

Rs per 
acjc 

Eciit 

90 0 

614 

90 0 

514 

30 0 

80 0 








CuUnation including imga 

IfiOO 

91 1 

170 0 

971 

f'SO 

92 23 

tion 







llanuro 

180 0 

102 8 

120 0 

68 6 

100 0 

128 25 

Sets 

80 0 

457 

100 0 

671 

30 0 

32 0 

Cutting and transport to fac 

COO 

313 

45 6 

26 0 

30 0 

33 0 

tor} 







Turopean aupenision 

13 0 

85 1 

15 0 

85 

) 







[ 15 0 

15 0 

Katne supervision • 

40 

23 

40 

23 

1 

) 


Total 

689 0 

33C 1 

514 6 

3110 

300 0 

380 5 


fPicoIs per 

il'iunds per 

•f-Picols per 

JIaunds per 

Maunds per 

ATannds per 


bouw 

acre 

bou« 

acie 

acre. ^ 

acre 

Tiold o£ cano 

1,200 

1,133 

1,139 

1C75 

838 

1,069 

Cost of cane m annas per ; 


4 75 


4 63 

6 73 

5 70 

uiannd 1 








1 1 Picol = 136 lbs 


The fiist set of figures of the cost of cultivation in Java given in the table 
above weie supplied to us by a gioup adviser, as were also the first set of 
figures foi jueid ot cane The second set of figures for cost of cultivation weie 
supplied by a factoiy manager, but the yield of cane in this case has been 
obtained fiom the statement published by the statisticaT section at Pasoeioean, 
^ which shows the average acreage and outturn results of 177 factories, repie- 
senting 90 per cent of the area undei cane for the haivest of 1918 * The costs 
and yields of cane at Shahjahanpur and Manjri were obtained from the reeoids 
of the Sugaicane Besearch Stations at those places It should be pomted out 
that the high cost -of supervision they show is the diiect consequence of their 
ei-peiimental objects, and undei this head there is no really vahd comparison 

The following statement shows the average 3neld of cane and sugar per 
acre in 1918 for the 177 factoiies mentioned above as calculated at Pasoerocan 


of factencs 
submitting rcturas '' 

Stnndml maunds 
of canc per acre 

Standard maunds 
of sugar per acre 

Force of ago of 
standard muscoiado 
Biigai ID care 

PercentTgc of fibre 
in cane 

177 

1,075 

126 5 


12 4 


* J Van Hatro; old, S'aUs'iek a an do verbreidmg on prodnctio dcr rielsorton in Oogst, 1918 Land boun tundiga 
^no, 1920, No 2 ^ 
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The figure of outtnttx of sugar per acre given in this statement differs fiom 
that given hy Di Pnnsen Geerhg in the issue of the Intel national Sugar 
Jouinal for June 1920, which is the equivalent of 118 maunds of sugar per.acie 
The leason for this difference is that Dr Pnnsen Geerlig’s figure is for 100 
per cent sugar obtained by the factories, whereas the outturn in the state- 
ment IS that of available standaid muscovado, ? e, the amoimt of sugar calculat- 
ed as standaid muscovado which it is possible to obtain All the results of the 
Jai a field experiments and some of the factory results are stated in this wayr 

/ 

28 At the present time the supervision of the agricultural bianch of factory, 

work is entirely European An impoit- 
vpemstcn of, the European staff is recruit- 

ed in Holland and many of them are graduates of , the Agricultural High School 
at Wagemngen oi of the Technical High School at Deltt We ivere infoimed 
that, wherever possible, young chemists are recruited .from Holland and 
employed in the factoiies foi three or four years They aie then offered the 
oppoitunity of going out on the plantations as assistant plantation managers, 
and then chance of promotion to the post of factory manager depends on their 
ability to master the agricultural side of the work It is difficult to gauge the 
scale of salaries of chemists, engineers and agricultural overseers, as, in addi- 
tion to flee quarters, free medical attendance, and in some cases conveyance 
allowances, their salaiies are supplemented by a generous bonus system The 
scale of pay ranges fiom Rs 200 to Rs 600 for chemists, from Rs 200 to Rs 700 
for engineeis and from Rs 250 to Rs 600 f6r field ovei seers All these parti- 
cipate in a bonus amounting in all to from six to eight per cent of the net 
profits of the factory The share of the senior field overseer would amount to 
^ 01 1 per cent of the net profits, and some indication of the possibilities may 
•be realised from the fact that in 1919-20 this meant an addition of Rs 20,000 
to Rs 40,000 to the emoluments of an overseer working in a good factory It 
should of course be remembered that the circumstances of that year were ex- 
ceptional It has alieady been mentioned that the Research Station Associa- 
tion IS in no way a Government institution Eiequent interchange of officers 
between its departments and the factories is thus possible and a successful 
group adviser has eveiw piospect of obtaining a highly paid post in a sugar 
company A note-woithy feature of the orgamsation of the sugai industry 
in Java is the great importance which is attached to the possession by all the 
higher officers of a factory, wliethei chemists oi engineers, of knowledge of all 
branches of factory and plantation work 

29 The efficiency which, as will be evident from the preceding paragraphs of 
Factory woi I ' Chapter, has been brought to bear 

{a) Delivery and mlUny of the cans, agricultural Side of the sugar in- 

- dustry in Java is equally apparent in the 

factories We were greatly impressed by then up to date character The 
mac^nery is of the most modern kind and the roominess and cleanliness of 
,me factoiies conduce to high efficiency Theie aie in all 186 factories in Java 
Of these the number which submit returns to the Reseaich Station Association 
varies fiom 138 to 145, but only 77 to 100 include information regarding their 
engmeering work It is on these" returns that the information which follows 
IS based The crushing season is considered to last from May to October, but 
It begins and ends at different times in different parts of the island Some 
factories start work at the beginning of April and others do not close until the 
end of November , but the average length of the season foi aU factories is 126 
days, that is, just over 4 months 
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The cane comes into the factory on trucks containing from six to eight tons - 
Ihese aie nin alongside tlie carrier and the contents are hoisted bodily fiom 
the tracks by means of an electric cane and deposited on ,a sloping platform 
fiom which they are fed to the earner by a rake which is worked mechamcally 
Few of the mills in the Java factones consist of less than 9 rollers with crashers 
or 11 rollers in all, and many have 14 rollers The figures for the 77 factones 
which submitted leturns m 1919 weie as follows — 

Factories with a crasher and four mills or 14 i oilers in all 8 

Factories with 4 miUs only or 12 rollers m all , 11 

Factories with a crusher and three mills oi 11 lollers in aU . . 24 
Factones with 3 mills only or 9 rollers in all , 33 

Factories with a crashei and 2 nulls or 8 rollers in all 1 

In most factories in India the nulling plant consists of a crusher and two- 
three roller nulls or 8 rollers in all Tlie advantages the Java factories have ' 
m being able to employ adequate maceration and consequently to extract more 
juice from the cane will be obvious 


so The processes adopted in the sugar house aie all found in India They, 

(3) Processes followed ui the sugar are ordmary defecation with lime, sulphi- 

tation m which both hme and sulphurous 
acid are employed and carbonatation in which lime and carbonic acid are used, 
the latter being obtained by the burning of hme stone ,The ordmary defeca- 
tion process IS that most commonly employed m Java 49 per cent of the facto- 
ries submitting returns m 1919 used tt, whilst 38 pei cent used the sulphita- 
tion process and 13 per cent the carbonatation process The demand for 
plantation white sugar has m recent years led to the substitution of the sulphi- 
tation process for the defecation process in many factones The carbonata- 
tion process is more expensive to instal and to work and gives little' better re- 
sults than the sulphitation process, as will be seen from the table in Appendix III 
showing the results obtamed from the three processes in 1918, a particulaily 
good year Although the cane dealt with by the caibonatation process con- 
tained 1403 parts of sucrose per 100 parts of cane against 13 71 paits in that 
dealt with by the sulphitation process, the white sugai produced by the former 
was 10 17 parts per 100 of cane and the raw sugar 1 5 parts against 10 13 and 
0 97 parts respectively produced by the lattei The quantity of molasses turned 
out by the carbonatation process was, however, less than that turned out by 
the sulphitation process, the figures being 2 46 against 3 04 pai'ts per 100 of 
^ane About 47 per cent of the whole outturn of all the factories which sub- 
mitted returns in 1918 was white sugar and 53 pei cent raw sugai 

Careful boiling in the vacuum pans and slow cooling m the crystallizers 
lesult in the factories m Java seeming a high yield of sugai from the juice 
and therefore a much reduced proportion of molasses The production of 
molasses 111 Java during the last five years has averaged 3 01 parts of molasses 
per 100 "parts of cane That of the 18 factories in India which actually workqd 
on cane in 1919-20 vaiied greatly, but averaged as much as 4 15 parts per 100 
parts of cane It need hardly be pointed out that the highei the yield of 
molasses, the lower the yield of sugar , and that the price fetched by the molas- 
ses IS low compared with that of sugar 

31 In 1918 the laigest factorv in Java, which was one of those we visited 
, , - ^ during our toui, produced 44,386 tons of 

(c) Sorre comj)ara(ne resrrrs, m, ^ n , n \ , 

sugai The following table, which shows 
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the lesults of the ^oikmg of this factoiy foi the yeais ending 1919, is of 
interest — 


lear 

1 

Cane cruslicd 
in tons 

Sugar pro 
daccd 111 tons 

1 

Prtrta of 
aucrovo X)cr 
100 parts of 
0*100 

Paris of 
sugar oblttiiicd 
per 100 parts 
of cane 

Farts of sugar 
Inst or loft m 
iuoIhssos per 
100 pait, of 
cans 


8G2,077 

1 

21,332 

90 

0 72 

2 28 

lOlS- 

423,309 

33,805 

9 88 

8 00 

188 

1917 

838 933 

29,589 

10 74 

8 73 

201 

1918 

407 933 

4 1,350 

12 70 

loss 

ISS 

1919 

S'10,931 

37,412 

1133 

9 37 

178 

Aierago 

381,012 

3’,917 

10 7a 

8 78 j 

197 


It -will be observed that the cane ivoiked up in 1918 was so much bettei 
than that of 1915 and the elSciency of the factoiy had so improved that, although 
only 12 7 pei cent moie cane was crushed, 82 4 per cent more sugar was pro- 
duced ^ 

""We now give a table showing the analytical results obtained by Jar a 
factories for the five yeais ending 1919, the most inteiesting featuie of which 
IS, as 111 the preceding table, the difference in the quahty of the cane worked up 
m 1915 'and 1918 — 


N. 

Icar 

Number of 
factories inab- 
iiig re urns 

Parts of 
fibre per 10 J 
paH,s of 
c iue^"~ - 

Farts of 
—sucrose per 
100 parts 
of cane 

Punt} of 
iniaod juice 

Parts of glu- 
co ejiorlOO 
parts 1 f mi rcil 
]Ult0 

191S 

138 

13 20 

11 03 

82 0 

132 

1910 

143 

1314 

12 32 

81 4 

11 

1«]7 

113 

13 02 

12 82 

83 8 

1 03 

1918 

113 

12 99 

13 03 

CO 

10 

1919 

142 

13 01 

! 

12 38 

83 7 

111 


Tear 

' Puntj of 
Cluilfitd JUKC 

ParH of sugar 
obtained 2 )cr 
100 jnits of 
cane 

Puts of 
molasses ob 
tamed per 
100 parts of 
cano 

1 Kumbei of 
f4ctoncs work- 
1 ing on cane 
\Hth 13 par^s 
or more of sue 
1*080 to 100 
parts of caiio 

j <*J 

1 JTumber of 
ffictonOb uork- 
1 nig on cane 
i witli 10 jiarts 
01 less of hllC- 
ro‘?o per 100 
part's of caiic 

1015 

83 5 

1 

9 36 

3 28 

i 

8 (5 80 per cent) 

' 10 

1910 

801 

101 

2 80 1 

-35 (24 11 per 
cent ) 1 

4 

1917 

87 3 

10 03 

2 73 

58 (40 50 per . 
cent ) 1 

1 

I^IS . 

87 9 

11 32 

1 

2 78 

102 (71 33 per 
cent ) 

0 

1913 

85 3 

101 

311 

40 (2817 per 
cent ) 

1 


\ 
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The great disparity m the suciose contents of the canes voikod up hy 
diffei ent factories in Ja^ a should he mentioned One factory, for example 
crushed cane the suciose contents of vhich for thieo years running lyoie 6 73, 
7 39 and 8^9 parts per 100 parts of cane lespectiyeiy From this it obtained 
4 68, 5 58 and 6 59 parts of sugar only iiei 100 parts of cane The sucrose con- 
tent of the cane crushed by another factory in 1916 vas only 9 1 parts per 100 
parts of cane whereas iii 1918 it was 12 9 The prriity of luice of the poor 
Java canes is usually very low, falling to 75 to 77 and m exceptional instanc'’S 
below 70 The factories worlang on such canes usually produce sugar by the 
ordinary defecation process On the other hand most factories work on good 
cane of high puntj’- as is shoiyn by the tables we give in Appendix III 

12 50 parts of suciose per 100 parts of cane may be taken as the average 
suciose content of Java cane, and 10 3 parts of siig-ai and 3 parts of molasses 
are obtained from 100 parts of cane Avith this sucrose content In 1915 the 
sucrose content of Java cane was 11 63 parts -per 100 parts of cane, or less than 
the 32 parts which our enquiries have shovTi may be assumed as the average 
for Indian cane From cane with this suciose content Java factories recover 
9 75 per cent of marketable sugni against an average of 6 85 per cent in Indian 
factories These figures show then immense superiority Tliat superiority has 
not been obtained by the adoption of any processes vhich are not to be found 
m India, but, in the main, by careful planning of the factory, by the use of the 
hest and most up to date machinery and, above all, by car eful supervision of all 
branches of factory work The largest factory in the island has eighty European 
assistants in the factory and plantations This is, of course, exceptional but 
the number of European assistants, in other voids, of trained officers employed 
by an average factory with 1,200 bouws under cane is about trventy as compared 
with not more than six in India A word should be said in regard to the net 
work of tramways and roads which has been laid out by the factories thenrsehes 
and enables them to bring in canes from distances of eight or ten miles, although 
they do not hold an acre of plantation land in absolute ownership 

32 The labour question in Java is greatly simplified by the density of the 

poprdation Java, though only about 
, 50,000 square miles in extent, has a popu- 

lation of over 34 millions The Province of India to which it most nearly cor- 
responds 111 size IS Assam, but it has five times as many inhabitants The labour 
required on the factory lands is voluntarily furnished by the villagers who are 
paid at fixed daily rates which, at the present time, are equivalent to 8 annas 
a day for men, 51 annas for women and 4 annas for children In one case 
which came under our notice, the labour required to start the plantation and 
factory had been obtained from the neighbouring island of Uadoeia, but this 
was exceptional Villagers rvho are temporarily landless have an opportunity, 
therefore, of obtaining in addition to a reasonable rent per acre sufficient con- 
tinuous employ ment to give them the income wffiich they wmuld receive if thev 
cultivated the land themsehes Duruig tlie mdling season those who cultirate 
their own lands have a marliet for then laboui at then owm doois, and can 
work on the factory plantation every day that they can spare from their own 
fields In the factories Chinese labour is usually employed under Europe in 
supervision at the crapoi-atois and vacuum pans, the Javanese being onlv 
entrusted w itli the minor operations The wages of skilled laboui in the factor ics 
vary from 10 auuas to Es 2 per day and llroso of unskilled from 7 annas to 9 a 
annas Skilled labour is often trained in the factoiv itself, children of tlie 
factory employees entering the factory to learn the work The best ot it, 
however, is obtained from machine shops ai.d technical schools Housing 
L3ISC H 
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piovidcd foi impoited labom, and often for skilled labonr, but -wlion it is a small 
lent IS usuall}^ cbaigcd Attempts Innc been made by some factories to pro- 
mote model villages, but on tlio -wbole have not been very successful Hospitals 
have also been estabhshed and fice medical attendance can alwajs be obtained 
fiom Goi eminent institutions 


33 This Chapter would bo incomplete vithout some roferonco to the cand 

grown by the indigenous population The 
Inthgcmm methods under this is small and the outturn 

compares most unfavouiablj'^ vnUi that of the factor}^ plantationa Ho exact 
figure can be given of the jnclds obtained, as neither the cane noi the lav sugar is 
ever weighed , but we wore infoimed that the outturn of cane is Iroin oOO to 
COO picols pel bouw (about 470 to 570 maunds per acre) vhuh, as is shown by 
the table on page 21, is almost ex.ictlj h.ilf that obtained from factory 
lands The cane is not bought by the factories, but is crushed by the people 
themselves in small vooden mills vorkod by bufTaloes The juice is limed and 
boiled in open non pans in vhich it is conccnti ated, and is then cooled in bamboo 
baskets, the piocess being thus \en similar to that cmplojcd in making gnr 
in India and equallv wasteful The amount of lav sugar obtained fiom it is 
estimated at 30 to 40 picols jicr houv (28 3 to 37 8 maunds per acre) 


31 AYhiIst theie can be no doubt that, as the result of the traditions of the 
r, , , J Diced culture sjstom, the Ja\a sugar 

iiidustiy has had exceptional ad\antages 
in securing land and labom for cane production, it is equally unqaestionablo 
that these alone vould not ha\c been snfuclont to ensure it the commanding 
jiosition it at piosent holds This has been ‘-ecured by an admirable organisa- 
tion foi mutual assistance in all diiections, aboic all in regard to i-csoaicb. 
geneious expenditure on vluch is recognised to bo a most profitable invest- 
ment, and bv the adoption of methods of cultnation and maunfaclnrc on which 
it vould be ditlicult to iinpioie, earned out under highly trained and well paid 
super! ision The sugar industrv of .Ta\a was coitninb not in a more favour- 
able position foi commanding land and labour in IhlS than in 1894, but whereas 
the outtuin of sugai m 1894 was 2 81 tons per acic, in 1918 it vas 4 34 tons 
In 1919 it fell to 3 8G tons, but owing to pioloiujed drought the ciicumstances 
of the latter ^eal w'ero exceptional The result is, as kli Koatinge, Director 
of Agricultuie, Bomba}, stated in 191 1, that Jaia sugar dominates the Eastern 
markets and that, not only is the industrv able to dispense with any protection, 
jubsidy or assistance from Goveininent, but it successfully forces its way 
thiongh hostile tarilfs and pa^s high dnidonds on invested capital j 


TYe have endcavouied to give as accuiate a picture as possible of the pre- 
sent conditions of the Java sugai industiy It must, however, be reinaikcd in 
conclusion that many of these conditions are undei going rapid and material 
change Costs both of cultivation and manufacture are using, labom diffi- 
culties are incieasingly felt and political dcveloiiments tin eaten to affect the 
lutheito amieanle lelatioiis between the factories and the land holdcis Tho 
''industiy is thus net entiiely secure in the position it has so successfully estab- 
lished , and its difficulties and problems appeal hkelv to niultiplj lather than 
to diminish m the yeais thnt he before it. 
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CHAPTER III. 

THE UNITED PEOVINCES 


3j The United Pi ovmces of Agra and Oudli lie between 23° 62' and SP 

(hmate and sod ^ entirely outside the 

tropics As IS shown by the statistics 
given m the following paragiaph, the acreage under cane in the Provinces is 
more than half the total acreage under cane in India Although cane is grown 
in evcrj^ district with the exception of Almora and Gaihwal, the principal cane- 
glowing tracts are the Meeiut and Bohilkhand divisions in the west and the 
Gorakhpur division in the extreme east, w'hich between them contribute 
iieaily two-thirds of the total cane aiea of the Proiunces Cane is a crop 
of some importance in the Benares division and in Oudli The area under it 
in the Jli.insi and ICumaun divisions is negligible and no district in the Allaha- 
bad or Agra division, with the exception of Parruldiabad, returns as much 
as 20,000 acres The monsoon in the United Provinces sets in usually in June 
and the air is moie or less completely saturated >vith moisture till the close of 
September The rainfall dm mg* this period vanes with the locality, the 
variations in the most important eane-giownng tracts being in the Meerut 
division from 26 inches in Bulandshahi to 38 inches in Saharanpnr, in the 
Bohilkhand division fiom 33 niches in Budaun to 50 inches in Pilibhit, and 
111 the Gorakhpur division fiom 40 mchos in the Azamgaih distiict to 48 in 
Gorakhpur Nearly the whole of this is received duimg the monsoon, the 
lainfall betw’^een October and Febiuary averaging fiom one to five mches in 
dilfeient yeais Piom hlarch till June such ram as occuis is chiefly received 
tiom local thundeistoims Fiost is Icnown, but is larely severe enough to 
in^uie the mdigenous canes A few imported varieties and Coimbatoie 
Boedlmgs have been found unable to wuthstand the low temperatures which are 
liable to occur ui BohiUihand betw^een Decembci and Febiuaiy The variations 
in lainfall aie reflected in the percentage of irrigated cane to the total crop 
returned by the different divisions' For the Provinces as a whole the 
tiverage percentage for the five veais ending 1918-19 was T141 In the 
hleerut division it was as high as 88 83 In the GoialJipur division it was 
72 31, whilst 111 Bohilkhand it was only 419 The percentage of the irrigated 
area under cane on the canals to the total area under cane m the ProvmceB 
w’as 23 79 

The sod of the mam cane-giowmig tracts is the alluvial soil of the 
Gangetic plam Its chemical composition show^s little variation and, though 
ceitain differences m stiuctuie and the average size of the particles exist, 
these diffei dices are not pronounced Even the soils classed locally as clays 
and stiff loams are found on analysis to contain a considerable proportion 
ef what are conventionally known as “ coarse sand ” and “ fine sand ” The 
gieat biiUc of the alluvium contains adequate quantities of hme and potash 
but i« deficient m r'hosphouc acid, whilst the amoimt of nitrogen present at 
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any one time is small Tlio classification of soils lecognisecl by tlio agricultural 
community is sand, loam and clay These, it need hardly be stated, vaiv 
gieatly in quality, but, speakmg g-enerallj', the loam soils of the United 
Provinces are excellent soils for cane A cross classification of soils depending 
on the distance fiom the village site is recognised m er the greater part of 
the Pi evinces, the thoioughly manuied home lauds neai the village on which 
the thick canes mentioned in paiagiaph 37 below aie gromi being distinguished 
from the outlymg fields In some localities a middle zone is also distmguished 
The shoit period durmg which cane is on the ground, the limitation of 
the peiiod of vigorous and active giowth to the warm, moist, monsoon 
months and the occuiience of loiv tempeiatures in the noithern districts, all 
bf which lesult fiom the situation of tlie Piovmccs outside the tiopics, render 
then cane pioblems of gieat complexity 

36 The average aiea of the United Provinces excluding Native States 

Btatishtal duimg the fi\ e years endmg 1918-19 was 

68,237,212 acres The net area actually 
cropped dm mg the same peiiod averaged 35,421,128 acres, of which 1,336,854 
acres vere under sugaicane The percentage of the area under cane to the 
net area cropped vas 3 77, and to the total area under cane in India was 
48 9 The averse jneld of gui for the qumquennium was letuined at 0 94 of 
a ton to the acre 

37 The varieties of cane giown in Indian more especially m the northern 

Faneties of cane Provinces, are extiemcly numerous 

Each of these has its own local name, 
and the result is most confusing The botanical study of Indian sugar- 
canes and their classification^ into families is very far f i om complete, though 
much work has been done on it b}’’ Di Barber, late Sugarcane Expert, Coimba- 
tore The subject is of a highly technical charactei and we consider that it will 
be sufBcient for the purpose of our liopoit if we refrain fiom eiiteiing mto more 
detail than is necessary to enable our lecommondations to be understood The 
broad division of the canes of India into thin, medium and thick is peihaps the 
most important from oui point of view and is the one adopted by the cultivator s 
for agrieultuial purposes In 1898 the canes of the United Provinces were 
classified by Mr S M Hadi, Assistant Director of Land Eecoids and Agricul- 
tuie, mto these three divisions and mto sub-divisions according to colour , and 
m the absence of later work on the subject wc have m vhat follows adopted 
Mr Hadi’s classification The great bulk of the cane of the United Provinces 
is thill cane, and is Imoivn locally as Uldi oi Udi cane The characteristics 
of this class of cane, winch is reed-like in form, are medium height, hard rmd 
and a high percentage of fibre The mtoniodes are of short oi medium lengtn 
These canes survive conditions which would be fatal to the medium and 
thick varieties and suffer much less fiom attacks of animals The Uldi 
canes agam fall into two mam classes, tuo rod and the white The former 
IS mainly found in the kleeiut division and compiises the Saretha group 
which, according to Dr Barber, includes in addition to Saietha itself the 
varieties known as Chin or Chuimi, Eaksi, Eamui, Buna Chuniii and Baiauklia 
The canes of this group suffer less from flooding than the white vaiioties 
and are early iipeneis, being hanmsted m December and January They are 
poorer m juice because more fibrous than the white Ukh canes, but the juice 
has a higher sucrose content Of the white Ukh canes the most important 
varieties are those which are known as Hemja, Mungo, Bhurli, Kuswar, Matna, 
Eeora and Dhaul or Dhaur Mungo, Ilemja and Bhuili are found chiefly in 
the Gorakhpur dnisicn Thoj upon later than the Saretha group and are 
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on the gronnd till Maich Eeora is the favourite cane in the Benares division, 
■whilst ]\Iatna is principally found in Eohilkhand Euswar, ■which is a 
very buttle cane, is mainly grown m the eastern districts of Oudh Dhaul 
or Dhaui is the most common variety of cane grown in the IJnited Provmces 
and was very largely substituted for the medium cane, Agaul, m the Meerut 
division vheii the latter disappeared owmg to led rot In the United Pro- 
vinces it IS a hardy variety and can he gioivn with less water and manure 
lhan the canes of the Saretha group It is found side by side ■with the latter 
in tracts whore the iirigation facilities do not permit of the cultivation of 
Saretha only In Eohilkhand it is the usual custom to sow a mixture of 
‘ white and red canes, the Dhaul-Chmmi mixture bemg the one most commonlj 
used A cane which forms part of the mixture not only m Eohilkhand but 
also in Khen district is Eehra oi Eakhra This cane, which, accordmg to Dr 
Barber, belongs to the Sunnabilo group, is a tall, thin cane of erect habit which 
yields well and has good tillering powers A single plant culture was isolated 
at Shahjahaiipui some years ago and has given excellent results when tried on a 
field scale It iipens in November It is estimated that the Ukh canes give 
a yield of 10 tons of cane per acre 

The medium canes of the United Proinneos are kno'wn as Ganna canes 
The most common of these are the i arieties laiown as Agaul, Dikchan, Pansaiii 
and Katara Their cultivation is decreasing owmg to then liability to attack 
by red rot, but they are still grown to some extent in the Meeiut, Gorakhpur, 
Eohilkliand and Benares divisions, mainly for the manufacture of gur but 
oceasionallj for chon mg i\hen the thick Paunda cane is not available Taller 
and thicker than the UlJi canes, they have as hard a rmd As a rule they yield 
more luice, but the ■juice is not so rich in sugai The|y lequire bettei culti- 
vation than the Uldi canes to produce a satisfactory yield The yield of this 
class of canes is estimated at 14 tons pci acre 


The thick cane of the United Piovinces kno^wn as Paunda, which is undoubt- 
edly an introduction from the tropical pails of India, is grown almost exclusively, 
for chenmg in the neighbourhood of big to^wns where town refuse and poudrette 
are available The ai ca under this variety, the estimated ^neld of which is 20 
ions per acre, is stated to be about 75,000 acres 


Enter!/ of mrl on vigaicanc 


38 The hisloiy of the Agiicultuial Department’s work on sugarcane 

in the United Provinces commences 
with 1907 when Mr G Clarke on his 
appointment as Agricultural Chemist was directed, in addition to his 
other duties, to take up the investigation of certain problems connected 'with 
cane cultivation Prom 1907 till 1912 Mi Claikc’s mvestigations wore earned 
on at the Partabgaih farm In the latter year they weie tiansf erred to 
Shahjahanpur Some 120 varieties of cane obtamed from most of the cane 
growing countiies of the world have been under experiment These fall 
roughly mto two groups, thick canes of the Paunda type, of which Ashy 
Mauritius and M-16 are good examples, and medium canes, of which the 
Natal and Java canes are tlie most t5T3ical In addition 22 of the mew canes 
produced by Dr Barber at Coimbatore have been received Some of these 
are medium canes and others are thin canes icsemblmg the indigenous canes 
of EohiUdiand from which mnny of thorn woie derived by cross fertihsation 
with canes contammg a higher percentage of juice and sugar Most of these 
liave been selected foi extended field trials to aseertam the outturn of cane 
and gui and their suciose content under conditions obtainmg m the Umted 
L3ISC I 
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Provinces Five have been found lo icquiie intensive cultivation and three 
have pioved suitable foi cultivation undei cultivator’s conditions At Shah- 
jahanpur Mr Claike by deep tillage, heavy manuring and an ample supply 
of water for imgation has successfully gioivn exotic vaiieties of cane The 
average yield obtamed at Shahjahanpm nuth ume selected varieties fiom 1914 
to 1919 was 838 maunds oi 308 tons of cane per acre The average per- 
centage of sucrose m the cane was 11 1, which is equivalent to a sugar content 
of 93 maunds or 34 tons per acre This is estimated by ktr Clarke 
to lepresont a yield of about 100 maunds oi 3 7 tons of gui per acre The 
average yield of gui m the United Provinces for the same period was, as 
stated above, 0 94 of a ton poi acie The aioa on which the expermicnts have 
been conducted at Shahjahanpui is appioxunately 10 acies The demand 
foi seed from the faim now exceeds the supply, and has been accompanied by 
a demand for mstiuction in intensive methods of cane cultivation DurmgJ 
recent years, considerable quantities of the seed of medium sized canes, mostly 
J -33, Mauiitius and Uba, and cspcciallv the fiist of these, have been distiibuted 
both from the Shahjahanpui faim and fiom the other Government farms m the 
Umted Provinces On the wliplc they have done well when giorni by zammdars 
and large tenants who have been prcpaicd to put the necessary capital mto 
their cultivation Ashy klauiitius has, however, been found to be somewhat 
too delicate a cane for general distiibution, though it has been popular as a 
chewing cane In the Noith-Easteru Ciicle J -33 has pioved a total and Ashy 
Mauritius a partial failure on account of led rot In 1919, however, the latest 
selections of Java canes have given betiei icsults at Gorakhpur' than at Shab- 
jahanpur 


39 In‘ the United Provinces cane is an annual crop giown m rotation nitli 


dqucnltural practice 


other crops Katooning is piactised only 
in raic cases, and haidly ever outside 
the Gorakhpur division There is no cstabhshed system of lotation m any part 
of the Provinces, each locahty and mdindual cultivator gionnng the crop he 
thmks will pay him best AH that can be said is that, as a geneial rule, cane 
IS grown on the same plot about cveiy fourth oi fifth yeai In the Gorakhpur 
and Rohilkhand divisions, wheie' Avells arc the chief source of irrigation, a 
fuU year’s fallow before cane is the usual piactice But elsewhere the fallow is 
limited to the half year period foUoivmg a hliauf (or monsoon) ciop More 
rarely faUoAvmg is entirely dispensed with, the cane sets being put mto the 
ground immediately after a rahi (or cold Avcathei ) crop has been taken off it. 


The agricultural practice of the United Piovmces is, as m many other 
parts of India, very backward, and the cultivatoi still uses the piumtive imple- 
ments that have been handed down to him for many generations His method 
of cultivatmg medium and thm canes is much the same When a full year’s 
fallow is given, the land is thoioughly iirigated m March or early April 
and then receives frequent ploughings throughout the year, the numbei vaiying 
from 15 or 20 m the western districts to 30 or 40 m the eastern districts. 
Where the fallow is limited to half a year oi dispensed with altogethei, the 
number of ploughmgs has to be reduced in vieiv of the shoiter tune elapsing 
between the harvestmg of the previous crop and the planting of the cane. 
In the^ Gorakhfpur division a pieluninaiy irrigation is often omitted aa 
unnecessary , m EohiUdiand also, whenevci the winter rams aie sufficient 
irrigation previous to plantmg is dispensed with The land having been 
prepared, the sets aie sown These aie geneially obtamed fiom the cultivator’s 
own previous crop or are pui chased m the immediate locality, no attempt 
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bemg made at selection fmthei tban to ie 3 ect obviously diseased^ canes In 
the Meeinit and Eohilkhand divisions tops only are planted, vhile in Allahabad, 
Liiclniow and Goialdipui, whole canes are used as sets "When whole caneS 
are used, they are left standing ui the fields till wanted When tops are used, 
"they aie collected nito bmidles at the time of harvesting, covered with a layer 
of moist earth and left till sowing time 

Outside Eohilkliand the usual method of plantmg cane is to lay the sets 
flat 111 the ground behind the plough, the lows being about a foot aiiait If it 
is considered that theie is insufiiciont moistuie m the soil for gennmation, 
the field is then irrigated In Eohillchand no plough is used, the sets bemg 
planted by small gangs of men using Lalsis (shoit-handled, heai"y hoes). 
The period of planting extends from inid-Pebruaiy to the end of Apiil, the 
number of sets used vaiviiig from 16,000 per acre m the AUahabad and 
Lucloioii diMsions to 26,000 m the Fyzabad and Benares divisions 


After -cultivation is practically confined to irrigation and hoemg, piincipaUy; 
during the period of geimmation The number of irrigations vanes from two 
to seven and of hoemgs from scren to fourteen , but there rs a tendency 
m the canal irrigated tracts to dispense with hoeing Oertam varieties 
of cane, eg , Saictha, are tied up towards the end of the monsoon to prevent 
lodging 


In Eoliilkliand the cane is frequently not manured at all Elsewhere 
village sweepmgs andfaim-yaid manure are generally applied at the rate of 200 
to 300 maunds (7 3 to 11 tons) per acre, the biiUv of which is ploughed in 
before the cane is sorvn, though fuithei dressings are applied later in the 
season The use of cake manures is as yet very restricted, while concentrated 
artificials and gieen manuimg arc practically unknoum The general impres- 
sion, which IS endorsed by officers of the local Agricultural Department, is 
that the mdigenous canes do not respond to high manuimg 

The crop remains on the ground from rime to eleven months, accoidmg as it 
IS an early or late variety, and harvesting begins towards the end of December 
and continues m some parts into March 


The foiegomg account refers only to thin and medium canes In the 
case of Paimda, or thick canes, which are almost entirely giorvn for chewmg, 
a much more advanced system of cultivation is followed The land is dug 
to a depth of 32 inches before plantmg, in order to obtain a good seed bed 
and to destroy wlnte ants and other insects The sets are sow m trenches 
,two or three feet apart, two inches bemg left between sets, and are unmediately 
irrigated after bemg covered with earth The crop is heavily manured with 
as much as 500 to 800 maunds (18 4 to 29 4 tons) of poudiette or cattle dung; 
and sometimes 30 to 40 maunds (1 1 to 1 5 tons) of oil cake are also apphed. 
The crop is hoed after the second watering has dried off, and then the ridges 
me split and the field is levelled and laid out m irrigation beds Hoeings and 
wateimgs continue till the monsoon is established, some 12 to 17 waterings 
being given and 5 to 7 hoemgs, and the canes aije finally earthed up m July or 
August The whole system is one of specialised agriculture and has apparently 
been imported into the United Piovmces with the Paunda cane It is absolutely 
dependent on water and manure and is, therefore, confined to localities where 
both are abundant ' 


40 As has already been stated, 23 79 per cent of the sugarcane crop of the 

. United Provmces is irrigated from. 

briefly to consider the present position, 
of cane under the different canals One of ,the obstacles to the extension of. 
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cane under tanal irrigation in the United Provinces is that snch migation 
larely extends ovei the whole of the village Only a parft of the village area 
can therefoie be put undei cane and irrigated fiom the canals It is, of course, 
true that in the lemaining area cane is grown to some extent under wells ; 
and ve make recommendations in paiagiaph 49 beloAV which we trust will 
have the effect of inci easing this area It should peihaps he mentioned that 
in the United Provinces, owing to the restricted supply of watei, all canals 
are designed to work on a system of rotations, % e , they are designed to run 
■with a full supply foi one week and to be closed the folloivuig week In this 
respect they differ fiom the canals in the Punjab and Sind, the channels from 
which are designed for constant flow and are worked in rotation only during 
peiiods of short supply . 


41 The Uppei Ganges canal takes off fiom the right bank of the Ganges near 

Hardwar It commands a tract in the 
faj Tie lTp;pe) Ganges canal Meerut and Agra divisions 5,350,500 acies 

in extent, the normal annual lamfall of which is 28 67 mches and m which 
wheat, sugarcane and cotton aie the principal crops in oidei of aciSage 
During the ten yeais ending 1918-19 the aiea undei cane averaged 173,646 acies", 
the highest figuie reached being 198,138 acres in 4917-18 The area annually 
irngable bv the system is estimated at 1,541,800 acies, th,e largest area actually 
irrigated has been 1,412,661 acres m 1918-19 


\ 


(b) Tie Zend} Ganges canal 


42 The Lowei Ganges canal tabes off from the right bank of the Ganges at 

Naroia It commands a tiact m the 
Agra and Allahabad divisions 6,765,000 
acres m extent, the normal annual rainfall of which is 30 85 inches and m 
which wheat, othei food giams, cotton and rice aie the prmcipal Ciops m order 
of acieage The aveiage area undei cane for the ten years ending 1918-19 
was 31,972 acies, the highest figure reached being 51,147 acres m 1918-19 The 
area annually iiiigable bj the system is estimated at 1,267,000 acres, the laigest 
area actually iiiigated has been 1,199,918 acies m 1913-14 


43 The Eastern Jumna canal, which takes off fiom the left bank of the 

(c) Tie Hastern Tnmna canal commands a tl act in 

the Meerut division 1,341,800 acres, in 
fextent, the rainfall of which averages 3013 inches Cane is the second most 
important ciop undei this canal, the area on which it is giown bemg only exceeded 
by that of wheat The aveiage aiea undei cane for the ten years ending 1918-19 
was 70,845 acies, the highest figure reached bemg 80,048 acres in 1913-14 The 
area annually iriigable by the system is estimated at 390,000 acies, though the 
largest area actually iirigated has been as much as 403,009 'acies m 1918-19 


44 Cane is also onlj’- second in importance to wheat on the Agia canal, which 

takes off froin the Jumna eight or nme 


('(IJ Tic Agra canal 


miles below Delhi, and commands a tract 


in the Mnttia and Agra distiicts and also m the Gurgaon district of the 
Punjab 1,397,200 acies in extent, the average rainfall of which is 25 18 inches 
The average aiea undei cane for the ten' years endmg 1918-19 was 13;506 
acres, the highest figuie reached bemg 27,972 acres m 1917-18 The area 
annually irrigable by the system is estimated at 390,300 acres , the largest area 
actually iriigated has been 306,406 acres in 1915-16 


As we have stated above, the supply m the canals in the United Provmces 
is much less satisfactory than in the Punjab, and for t^s reason we doubt whether 
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tiiiy appreciable nicicasc tinclcr cane on tliesc four canals, ^\ltl^ tbe exception 
of tlic Uppei Ganges canal, is to ba expected New peimanciit beadwoika 
foi the Tipper Ganges canal aie uiidei constmclioii and will sboitly be completed 
Hitherto the diveision of the iiver to the canal head has been effected 
by means of temporary weirs which aio built annually when the in er is 
low and aio ivashed away ivhen it uses in the monsoon Tins method of contiol 
has been found veiy unsatisf actoi y, since the canal supply is geneially inade- 
quate when theie is a long break in the rams oi an early wmtei demand 
The new headwoiks mil give complete control over the river supply at all 
periods of tbe year, this should lca>l to an increase in cane cultivation. 
Ill the hleerut division, as the cultivators will then be certain of adequate 
supplies of water throughout the hot w'eathei 

45 The canal systems in the Eohilkhand division— the Bipioi and Eohilkhand 
, , ,,, , , canals — arc of much loss importance than 

' ^ ^ those already rlesciibed The aiea under 

cane on the Bi]noi canals averaged 7,341 acres for the ten rears ending 1918-19, 
the highest figure being 10,455 acifes m 1918-19 That on the Eohdkhaiid canals 
averaged 17,335 acies for the same period, the highest figure reached being 22,592 
acres in 1918-19 There is no prospect of any extension of canal irrigation m the 
Bi 3 nor district , but present conditions in the Eohilkhand districts of Bareilly, 
Shahiahanpur and Pilibhit and thioughout the Lucknow division of Oudh would 
be entiiely altered by^the consttuction of the Saida canal 

46 This piojcct cohsists of two. branches, the Saida Kicliha feeder canal 

Prospects of cclension itiidei mtgalion th® Saida Oudh canal The Saida 
projects Kicliha feeder canal wall take off fiom the 

The Saida canal piojed Sarda iivei above Taiiakpui in the Alnioia 

ihstiict and will iiiii in a wosteily diiection across the Teiai, oi submontane 
aact to the Kichha iivei Distnbiitanes wall bo piovided fiom it to irrigate the 
Baieilly district and those portions of the Shahjahanimi and Haidoi districts 
between the Gaiia and itainganga riveis The estimated cost oi the pro 3 ect is 
Es 200} lakhs, and it is anticipated that it wall niigato an area ot 345,224 
acres and will yield a net annual revenue of nearly Rs 12J lakhs, a return 
ot 6 3 pe; cent on the capital outlay The head-wuiks and the fust 7} miles 
of the mam canal are designed also to supply the Sarda Oudh canal which 
i- now undei investigation and which it is anticipated wall irrigate Pilibhit, 
the noitheni part of the Shahjahaniiui district and the area between the 
Gogra and Ganges iiveis up to the western borders of the Allahabad, Jaunpui 
and Pyzabad districts It wall command an area ot 6,400,000 acres ot which 
21 pel cent oi about 1,350,000 acres arc expected to be inigated annually, 
600,000 acres m the monsoon season and 750,000 acics in the cold weather 
It IS estimated that the Sarda Kichha feeder canal wall irrigate a total area 
ot 62,500 acres of sugarcane, an increase of 50,000 acres ovoi that already 
11 ligated by the existmg canals It is also estimated that tioin 25 to 30 
jiei cent of the Ihanf (monsoon) aiea wall be the probable aiea undci cane 
on the Sarda Oudh canal This gives an approximate area ot 160,000 acres 
under cane, an increase of 70,000 acres over that at piosent undei cane in 
the tract commanded b}”- the canal We are, however, inclined to think 
that the probable aiea has been pitched at too high a figure, as the 
southern portion of the area conmianded by the canal is mainly a ncc-giowaiig 
tiact It may, nevertheless, be anticipated that the constxuctioii of the whole 
Sarda canal system ivtll lesult in an inciease of approximately 100,000 acres 
under cane, We aie glad to know that the construction of the Sarda Kichha 
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feedei canal Iiao alierd> been sanctioned b}’’ tlie Sccietaiy of State Fiom tlic 
point ot MOW of oui cnquiiics, it is iiioie iniiioitant than the Sarda 
(ludh canal It amU uiigate a tiact of conntiv the soil of which is specially' 
suitable foi tlie intioductioii of impiovecl methods of cane cultivation and 
in which the pimcipal industiv is alicadv the inanufactme of gui, but where 
the cane eiop is subject to heavy losses fiom di ought and, owing to the lack 
of 11 ngation facilities, tb;c A ield of cane is_^infeiior to that of the Meeiut 
diMSion and the profits irom its cultivation smaller The piovision of a 
jieremiial vatoi supplv vill enable boltei varieties of cane to be substituted 
for the mfeiioi laiieties such as Dhaul and Chin at piesent grown and, as 
suggested above, should also load to a vorj marked improvement m methods 
of cultivation IVe tiust, tlieiefore, Unit the constiuction of the canal will 
he pushed on as lapidiv as possible 

47 Although, as alieady staled, no do not anticipalo any appreciable exten- 
Geiieial ,ecommciuMions ieff,uh ig Sion of cane uudoi existing canals ivith the 

tntyaiton oxcoption of the Uppei Ganges canal when 

the new permanent hoadwoiks aic completed, we consider that some small 
mciease in aiea might be obtained "and that the piesent aicas nndei the ciop 
might be lendered moi c secnic, if means could be devised of modifying the exist- 
ing system of distiiliution so as to enable its needs to ho met durmg the hot 
weathei months and duimg hieaks in the monsoon It must be remembered 
that failuie of supplv e^ell foi a shoit pciiod in the ciitical months of Maich, 
'Apiil and Mav hefoie the loiiug cane is established icsults m a complete failuie 
of the Cl op and not simplv m a leduction in yield, as occuis with such a crop 
as vheat 

A complaint which iras made lo us bv scvoial witnesses was that under the 
present svstem of distnbution the cultnatoi is kept in igiioiance as to when, ho 
will leeeivo his next supplv of water AVc have not sufficient detailed informa- 
tion before us to justity us in offeiing an opinion on the validity of the com- 
plaint, but would suggest that the mattei should be mvcstigdted It is luidoubt- 
edly tiue that, lu present conditions, the cultivator frequently uses far moie 
watei than is leallj'" necessaii foi his cane ciop and that the crop suffers m 
consequence , and it seems piobable that one of his mam leasons for doing so is ' 
his desiie to make the most of the vatci vhen it becomes available, ai:^d h'ls fear 
that he may have to vait undulj long befoio again getting a suppl\ In vigai of 
the extension of cane cultnatioii which a\i11 uiidoubtodlv folloAv the construction 
of the Saida Kichlia teodci canal, the svstem of distiibulion of AAatei on that 
canal should, m oui opinion, he woiked out fiom the outset with special reference 
to the needs of that ciop We Avould lecommend that the Agiicnltural Depart- 
ment should make e\ ei-j effoit to secuie that cane should he groAATi in concentrat- 
ed aieas on the new canal, as this Avonld obviously gieallv facilitate the sneeess- 
fnl Avoiking of such a system 

48 It IS difficult to exaggoiatc the impoilaiice of proper drainage as a factor 

JJ.awigc and ,n„(e, -lowing ''' successful cultivation of cane, and 

it IS foi this leason that in Chapter II 
we ha\c described at length the sxstem of drainage Avhich is foUoived m Jaiva 
iWe nndeistand that the question of suifacc drainage is leceivmg attention in 
the United PioAiiices , and the only specific i ecommcndatioii wo need make on 
this point, the impoitancc of A\hieh we would again emphasise, is that a diamage 
ruivcA should he earned out iii the sub-monlaiie distiicts of the United Piovinees, 
111 A’-hich fiom Sahaianpui to Goiakhpui, with the exception of Bahraich, the 
aiea under cane is large The question of injury to laud tiom A^ter-logging 
m the UnPed PioAinces is not at present so uigent as it is m 'the Bombay 
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Deccan and some places in tlie Punjab, but it is unpoitant, and we under- 
stand that the local authoiities aie fully alive to this, as is shown by the 
fact that, although no pecuniary benefit is anticipated, it is proposed to Ime a 
length of 50 miles of the Sarda Oudh canal m a section wheie pei eolation is 
probable We should peihaps mention that the expeit opmioii we consulted on 
the general question of Immg Govemment canals and distributaries in the 
jUnited Pi evinces was opposed to it on the giound that no benefit commensurate 
ivfth the expense vould be secured eithei by the resultmg economy of water or 
by the prevention of damage^ to cultivable land We would, therefore, only urge 
that, in inew of the impoitance of a regulai supply of water to cane in the ciitical 
months of I\Iaich, April, and !May, no scheme ivhereby loss of v/ater can be 
pi evented should be lejected ivithout caieful examination We haie no doubt 
that the necessity foi proi idmg adequate di ainagc m the area commanded b\ the 
new canals has been realised Such di ainagc is of special importance m this 
tiact, over a great part of which the subsoil water level is highei than it is ui 
irrigated tracts elsewhere in the Piovinccs 

49 The peicontage of cane irrigated fiom other sources than canals in the 

United Piovineos to the total aiea under 
that Cl op IS 47 6, and to the aiea iirigated 
Tiy canals 200 2 70 per cent of the aiea of all ciops iiiigated fiom other 

sources than canals is iiiigated by wells, so that, assummg the same pio- 
portion to hold good for the particulai ciop of cane, the percentage borne 
by cane giowm under well iiiigation to the total area under cane is 33 3 and 
to the area iiiigated by canals 140 The canals in the United Pi evinces are 
designed to iiiigate some foity per cent of the area commanded by them 
which IS not iiiigated by wells, and no supplies aic given to any lands for 
which well water is aiailable Wells aie consequently numerous both in canal 
inigalod tiacts and in tiacts in which they are the sole moans of irrigation 
The Piovinees have some 1,500,000 w’clls actually m use, and the aiea undei 
all ciops Iiiigated by them duimg the fne veais ending 1918-19 aveiagcd 
nearh gix million acic', which was about 2^ times the avciage area iiiigated 
by canals In these ciicumstances theic is a wide field for the develop- 
ment of pump iirigation , and there is, in oui opinion, no crop for which the 
development of this foim of iiiigation is as impoitant as it 13 for cane 
In then lepoit the Indian Cotton ■'Committee lecommended that the whole 
question of pump irrigation should bo investigated at an early date No 
action has, as fai as w^o aie aware, yet been taken on this iccoramendation , 
and w'e Avould, therefoie, express the hope that the subject will now'^ be taken up, 
as we considei that the investigation is inoio uigenth icquncd foi cane than for 
cotton The Agiicultuial Department has duiing the last few jeais installed 
over 70 tube w'ells, mostly m the caiie-gi owing tiacts, m addition to a numbei of 
jiumps woikcd by powei and has shown that usually a pumpmg installa- 
tion can iirigate land far moie cheaply than bullock power Its work in this 
diiection has been greatly liampeied bv conditions niising out of the wai, and 
we understand that the Agncultuial Engmeoi has a list of over six hundred 
landholdeis v'ho have applied foi pumping mstallations as soon as these can be 
supplied Theie is reason to believe that tlie list would be longei than it is, if 
thoie w'eie bettci prospects of the aiiplications being complied wtli in the near 
futuie That the applications aie so numeious is cncoui aging evidence of the 
inteiest which is being taken 111 the potentialities of these installations, an 
interest which it is eminentlj’’ desirable to encouiage 111 o%eiv wav We undei- 
stand that, liitheito, the woik of the Agiicultiual Engineei ing Department in the 
United Provmces lias been almost entiiely confined to well boiing and pumping 
installations, and it has not yet been found possible to undertake woilc on an ex- 
tended scale on improved agricultural implements and the introduction of small 
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power machineiy In oidoi, therefore, to enstire the development of the activi- 
ties of the Agiicnltural Engmeeiuig Department in both directions, hut more 
especially m the foimer, we would stionglv recommend that an cntirelv separate 
branch of the Depai tment should be f oi mod Wo consider it voiy nccessarj' tlmt 
the woih of this blanch should, as far as possible, bo concentrated Tube wells 
cannot, of course, be installed unless landholdcis ask for them , and by concentra- 
tion we mean that, vherc applications fiom a paiticiilar tiact are at all nunicroii'!, 
pnoiity in disposal should alwajs bo given to that tract and tlvat an active pro- 
paganda should be iindei tidmii to induce othci landholders in it to applj foi 
installations AVo suggest this, as wo have observed that impiov^craenls in the 
agiiciiltiiial piactice of the localities vvheic mstallations aio at present m 
CMsienco have been almost negligible and we aic convinced that tliev would not 
have been, if they had not been isolated Conceutiation would enable the 
Agncultuial Depai tment to give advuce and assistance moic readilv in rogaid 
to ciiltiv'atioii uiidoi the wolfs, and would also greatly facilitate supervision AVe 
have little doubt that tlio installation of fifty tube wells witlmi a radius of some 
seven miles in the Kheii distiict, to mention a distnct which seems to us 
specially suitable foi them, would make the intcnbivo cultivation of 3,000 acieS 
of caiic of bettoi varieties than anv vvhicli aic giowm in it at present a vv'oiking 
proposition, and would thus piovidc suflicieiit raw mateiial for a factory with a 
capacity of 8,000 to 9,000 tons of sugar per anhuin As stated in para- 
graph 37 abov'e, the inferioi vaiicty of cane Iviiovvai as Dluiul is grovvji side by, 
side with Saietha m the klcciut division owing to kick of suitable iiiigatioii 
facilities An extension of pump iiiigation should, tlieiefore, mciui a maikcd 
extension of the aiea iiudci Saietha . 

50 The possibility of utilising electiic powei generated by the f.ills on tho 
TomiiUti/ of divdo^muj Jti-lru joutr Uppei Ganges canal foi induslnnl jnn- 
f or pumping poses ill this division was suggested to us 

This IS a mattoi which has doubtless come luidei investigation in tho 
livdio-elcctiic survey of India at piesent m piogios®, and wo need onl,v point 
out that, as it is the exception foi the whole of i village ui the canal irrigated 
tracts to be iiiigated flora tho canals such povvei could be used to very great 
advantage m working tube wells m those paitb of the village which arc not 
so irrigated A far nioio impoitant eclicino which wo nudeistand is rinder^ 
iiiv'cstigatioii IS one for geiieiatnig povvoi flora tho falls on the Jumna liver 
near Kalsi The mam obiect ot tins scheme is to pi ovule povvci for lighting 
and industrial purposes to Delhi and otlici huge towns , but it is probable that 
there will be a surplus ot povvei available loi agi icultui al piiiposos As 
the transmission lines will pass thiough the irapoitant cane giovvnig distiicts 
of Sahaianpiii, MiizafLaiiiagai and klcciiit, this scheme, if it fiiictifics, should 
prove of gieat Tienefit to the sugar mdustiv m those districts, paiticulaily as' 
a means of devnlopiiig tube wells 

AVitb refer once to the suggestion which was made to us that tube wnlls 
and pow'cr pumping foinrod a piomrsmg field for the operation of co-operative 
societies, we would point out that so lai tho agiiciiltiiial side of co-operation, 
has been vmy little developed in the tJnitod Piovinces, and that at piesent there 
aie only four pumping installations which are run In co-operative societies 
AA"c are not, theiefoie, hopeful of any gieat expansion of then activities in 
this direction in the near fiituie, and in faot are somewhat doubtful whether 
these installations can be propeily managed by societies except in special 
circumstances, owing to the diffienltv of obtaining efficient super vusion This 
is a mattoi which we shall deal with more specificallv in the concluding par a- 
graphs of Chapter XV, but for the present are ot opinion that tho giant of 
Government loans to ludmdiials on a liberal scale would be raoie effective in, 
extending pump iriigation where co operation rs as baclrwaid as it is hero 
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51 Havmg dealt witli tlie question of irrigational improvements in tliese 

, , , " Provinces in the interests of the cane crop, 

AgncuUuTal improvements , . , , 

^ ■ "we pioceed to esamme the larger question 

of general agricultural impiovemcnts These fall naturally under two mam 
heads the introduction of improved varieties of cane and the spread of im- 
proved methods of cultivation If m what follows we have found it convenient 
to consider these two Imes of woik sepaiately, it cannot he too strongly 
emphasised that they are most closely connected'' Some improvement 
in yield can, it is true, he effected by the apphcation of improved methods of 
cultivation to existing varieties, hut the converse does not hold with cane as 
it does with such a crop as wheat oi cotton , and it isTiardly an exaggeration to 
say that work done on the dissemination of improved varieties of cane is 
wasted, unless the improved methods that- their successful cultivation requires 
are simultaneously adopted In saymg this we do not overlook the fact that 
the woik mitiated hy Dr Baiher at Coimbatore has as one of its objects the 
evolution of suitable crosses for Northern India which wdl, even under the 
average ryot’s present system of cultivation, give a better yield than existing 
indigenous varieties , but we shall deal with this branch of the cane-bieedmg 
operations m Chapter XXIV (paragraph 388), and, m view of what we there 
say, we have no desire to qualify the above important prmciple 

52 The work of the piovmcial Department of Agriculture on varieties of 

ScleekonanAvnp,oieLa,teUes cane is bemg conducted on three mam 

(o) Pure line cultines of indigenous Imes 
varieties 

(1) Selection of the Coimbatoie seedlings which appear to be suitable 

for further trial m the United Provmces and comparative field 

trials of these selections, 

(2) The isolation of pure races of the mdigenous canes of the Piovmces 

and 

(3) The rmpoitation, acclimatisation and selection of varieties fiom over- 

seas 

All three Imes of work are of great mportance and should be contmued, 
but we are of opmion that quicker and more definite practical results might 
be obtained fiom the second, if the methods hitherto folloived were to 
some extent modified Dr Barbel’s classification of North India canes 
lias placed the many varieties met vuth into a limited number of groups, 
the mdividual members of which, m addition to similai morphological features, 
possess agricultural and chemical characteristics m common Although this 
classification was not made with special reference to the United Provmces, 
many of the varieties commonly cultivated there faU into one or other of Dr 
Barbel’s groups , and it is now possible to undertake a more systematic _agri- 
cultuial and chemical exammation of them than hitherto While, therefore 
the classification requires to be completed for these Provinces on the lines laid- 
down by Di Barber for Northern India as a whole, it is already possible to 
make smgle Ime cultures of the groups that have been definitely classified 
This IS, 111 fact, now being done at Shahjahanpur, but its concentration at a 
single station tends to confusion and overlooks the mipoitant fact that certain 
groups, such as the Saretha m Meerut and the IlGimja-Eeora in the north-eastern 
iracts round Gorakhpur, have estabhshed their suitability for the conditions 
of definite areas, and deteriorate when grown outside those areas Wliere 
clearly defined groups have clearly defined areas of adaptabihty it is, we thmk, 
important that the collection of the canes of these groups and the isolation of 
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pure line cultures should be conducted within their respective areas Our pro- 
Dosals to this end are set out in paragraph 63 below , and we would here 
merely emphasise the value of this woik, the object of which is to discover such 
agricultural and chemical differences between varieties las penod of ripening, 
sucrose and fibre content and ivater and manure requirements, and thus to 
enable the Agricultural Department to arrange the distribution of varieties more 
strictly in accordance with varying local conditions 

53 Eegardmg the other two hues of improvement m cane varieties, namely 
(i) Importations of Coimhatoro crosses ^he establishment of suitable crosses and 
and exotics the importation of exotics, we have only to 

urge that the woik already in progiess should be greatly extended and the 
field trials carried ont on a larscer scale We would also advocate the opemng 
of a station in the foot-hills foi the supply of hill sets on the lines aliefidy follow- 
ed in Java, as described m paragiaph 22 of Chapter II above The Avork 
already done m this direction in the Government gardens at Jeolilcot in the 
Nairn Tal district shows that hill sets can he successfiilly groivn It should 
constantly he home in mind that, if the outturn of thick and medium varieties of 
cane is to he maintained without deteiiofation, the sets must be changed periodi- 
cally This presents no msuperable difficulty, if the necessity is realised from 
the outset and arrangements are made accordingly to hrmg down sets from the 
hill nuiseiy to the Circle farms at regular intervals and to multiply them there 
foi distribution In the selection of the site and the determmation of the area 
of such a nursery we hope that consideration will also be given to the needs of 
Bfiiar, which ivill probably he unable to provide a smtahle lull breeding s" ation 
within its own adnunistrative hoideis and ivill therefore be dependent on the 
station here proposed for its supply of hill sets We would add here a caveat 
against the distribution of sets of impro-ved and imported vaiieties to persons 
who are not in a position to give tliem the care and cultivation, they requiio 

51 We propose to consider first what unpiovements are possible m the culti- 
Impi oiements in cultiiation vator’s methods with the mdigenous vane- 

(a) Impioved cultivation of desi canes ties of Dkh canes mthout any great 

departure from existmg practice The mciease in yield of cane and sugar 
obtamable by the adoption of such methods is limited, and it is not possible to 
appi each the high yields given by medium and thick varieties under trench culti- 
vation with adequate manuimg But the extensive distribution of such varie- 
ties and the demonstration of their proper methods of cultivation must takl 
time , and for years to come many cane growers will not be m a position to 
adopt them As an avoiage estnriiite, it may be taken that the improved cultiva- 
tion of dest canes is capable of mcreasing the present average outturn of 25 
maunds of gur per acre by 8 to 10 maunds We need make no apology, there- 
fore, for considering the means necessary and practicable to secure such an 
mciease By dest canes we mean varieties indigenous to the Piovmce imder 
discussion, as distmct from exotic and other Indian varieties Needless to say, 
these aie, m the Dnitod Provmces, practically all thm canes 

55 The introduction of pure races of indigenous varieties best suited to parti- 
(t) Introduction of puie laces of Ulh cular tracts instead of the mixtuie of good 

and bad at present soivn should be pushed 
forward wherever possible As examples we may give the extension of Saretha 
in Bie Meerut division, Hemja and Eeora in the easteml and north-eastern dis- 
tricts and Eehia in the Eohilldiand division Pure sets of these vhiieties should 
be mamtamed at the respective Cii cle farms Also as progress is made with the 
isolation of pure hne cultures referred to m paragraph 52 above, it should be 
possible to isolate early ripenmg IJkh varieties and to arrange for the cnltivition 
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^of sucli varieties m a manner that will extend the total period of the cane harvest 
hy advancing the date of its commencement 


56 The first essential is impiovement in the pieparation of land foi soivmg 
. , ^ , , i;, , the cane The piesent shallow plough- 

fti mjyiote p)em)a ion of ait mg With the wooden country plough should 

he replaced hy fewer ploughmgs with the turnwrest'plough , and a summei fallow 
should be given before the cane crop is sowm, thereby preservmg the soil moisture 
nnd mcreasmg the supply of plant food 


57 In the Meerut and Rohillihand divisions, where cane and wheat are two of 

mo Boiations and latoomng prmcipal eiops, the followmg lotation 

IS a good one — Cane, wheat, foddei crops, 
gram, fallow, cane But a rotation often followed in some of the older canal 
areas m the west of the Piovmces is cane, cotton, a labi ciop {eg , wheat or 
bailey), cotton, cane This gives no tune foi the piopei piepaiation of the 
land for cane In these aieas cane is not one of the prmcipal ciops, and it is 
doubtful whethei cane gioiving should be encouiaged ui tracts wheie cotton 
IS the pimcipal and moie profitable ciop In any event cane should not follow 
a cotton Cl op Noi would we advocate, as a general imle the practice of latoon- 
mg The cane giowei ’s piescnt avoidance of il appeals to us, so fai as wo vere 
able to judge, to he justified hy the poorness of the ratoon ciop which mdigenous 
canes give and by the hability of ratoons to haihoui diseases and caiiy them 
over from yeai to year 


58 The numbei of sets sown by the cultivator is excessive, amounting in some 
, ,, , . ^ cases, as alieady stated, to as many as 

(tvj Numlet of sets jiei acre nr tp j i 

' ' 26,000 pel acre Even -with a moderate 

germmation this is fai too close together for the full development of each stool. 
15,000 sets per acre of thm Ulch canes are ample foi a full ci op, if soivn m Imes 
two feet apart Early demonstration of the advantages of sowmig a smaller num- 
ber of sets m hues by lalsis should be made At the present tmie, while gieat 
pams are taken to preserve the soil moisture by hoeing at the tune of sowing 
and until geimiiiation is assured, subsequent mtei cultu ation is often lendered 
extremely difficult, if not impossible, by the mannei in which the canes are sown 
Sowing m luies two feet apart would make intei cultivation possible aftoi each 
irrigation and thus reduce the amount of ivatei requiied Fiequently as 
many as six ii ligations are given to thm (Ulih) canes With better mterculti- 
vation llus could be reduced to two, oi at the most three 

59 It has been clearly demonstiated that heavi'- manuimg of Ulih canes ivitb 

nitrogenous manuies gives use to excess- 
CvJ The use of manuies vegetative grovdh and delaj^s the 

ripening until the time when cinshmg opeiations become unpossible owing to the 
claims of the i dbt harvest and the advent of the hot w^eather Ten to fifteen 
maunds of castor-cake meal (36 to 54 pomids of nitrogen) per acie is the limit 
beyond which the Uldi canes \^1 not piofitably lespond The use of oilcake meal 
should bo encouraged and arrangements made foi supplying it fiom seed depots 
It IS important, howo^er, that instructions regardmg the coiiect amount to use 
should be given at the same tune 


(h) Iwjpioied cuHivatton 
and ilitcL canes 


of medium 


60 We have alieady drawn attention to the laige aiea of land under cane in 

the United Provmces, the miseiable 
jueld of sugai at piesent obtained and the 
necessity for mcreasmg the outturn of 
sugai on the existmg area under cane. 
The fact that 75,000 aci os of thick canes are already giown m theProymees shows 


{%J bcojae for tts adoption. 
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that the conditions of soil and -wcathei do not impose any seiions obstacle to the 
extended groivdh of canes of better quality The real obstacles are to be found in 
thfe lack of manure and Avater, the supply of Avhich CA'en in the canal iirigated 
areas is often iiiegulai We hope that the lecommendations avIucIi AV^e have 
already made for the extension of tube wells and those Avhich Ave shall make for 
the supply of manures m our later Chaptei legardmg agricultuial Avork in 
genei al aa ill do much to remove these obstacles Cei tamly their removal is a con- 
dition precedent to the successful application of the impioved methods of culti- 
vating thick and medium canes Avhich we now proceed to desciibe Those methods 
involve a great change in the agricultuial piactice of the Pi OA^mces~and, for this 
leason, Ave lecognise that then introduction aviU be a sloAver process than the 
introduction of the methods v'hich we have suggested above for the improvement 
of the cultiAmtion of the indigenous TJkh varieties It must, however, be borne 
in mmd that, if our puipose of mcreasing India’s outturn of sugai sufficiently 
to supply her oavii needs at least is to be achieved, great changes aie required 
That such gieat changes Airll be lewarded Anth proportionately gi eater 3T.elds 
can, v/e thinh, be confidently piedicted from the lesults of the important expeii- 
ments conducted at Shahjahaiipui since 1912, where the replacement of the pre- 
sent pool vaiieties vrth their limited possibihties of improvement by canes of 
better quahty properly cultivated under competent supervision has trebled the 
yield per acre of sugar oidmarily obtained The mtroduction of better methods 
of cultivation and bettei maniirmg of cane avuII, moi cover, promote a general iise 
in the standard of agricultui al practice throughout the cane areas , while Shah- 
jahanpur experience has shoAvn that the residual effect on the soil of mtensive 
cane cultiAmtion is so great that the yield of a folloAvmg ciop bice wheat is inci eas- 
ed to at least thirty maunds per acre, oi neaily thiee tunes the average jmeld of 
the United Piovincos, and that even the yield of a gram crop folloAving the wheat 
cipp IS impioved With these possibilities before us, we Avould, therefore, re- 
commend that the improved methods of cultivation which have been worked 
out at Shahjahanpui as suitable for the United Provmces should be adopted 
where facilities for irrigation and manure are assured, particularly aiound tube 
wells and in tlile neighbouihood of existing and pioposed central factories and 
that the spread of these methods should form one of the prmcipal duties 
of the staff of supci visors and field-men Avhose appointment Ave shall 
suggest beloAV foi the demonstration of better sugarcane cultivation Tlie 
profits of cential factoiies laigely depend on the quahty of the cane 

they handle, and it is impossible to obtain the high, extraction of sugar 

yielded by medium and thick canes fiom the Ulch varieties which contain 
as much as 16 to 18 per cent of fibre There are noAV, in addition to the 
local Paunda, sevcial varieties of medium and tluck canes suitable for the United 
Provinces such as 247-B, Barbados-1529, Ashy Mauiitius, Mauritius No 16, 
TJba and the medium Java canes We anticipate that the numbei avtII be in- 
creased in-the near future both bv medium Coimbatore Seedlmgs which are now 
undei held tiial and by fiesh impoitations 

Gl The best and most certain results mth mediuin and thick canes, both as 
(ii) J)escr ption of system of cuUna- legaids geimmatioii and yield per 
iton recommended acre, are obtamed by soAving care- 
fully selected sets m shallow trenches 2 feet Ande, 6 inches deep 

and 4 feet fiom centre to centre in a manner similar to that prac- 
tised in Java, Avhich, as we have explained in Chapter II, has given such 
remaikable results The method of soAVing m trenches is more necessary m the 
case ot thick than medium canes, but is worth adoptmg for the latter wher- 
ever possible Where trenching is adopted, it should be picceded by a summer 
fallow durmg which tlie land should be worked - at inteivals and the 
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tienclies should be made m Novembei as soon as the cultivatoi is fiee from 
. BO-wing of his ra&^crop Failure to secuie adequate results by this method is 
often ti aced to attempts to make the trenches too late befoie plantmg In a 
noimal season the trenches should be imgated as soon as they aie made With 
careful cultivation of the trenches, the moisture thus given should be sufficient to 
last until the cane is sown A second iiiigation mil be lequiied about ten days 
aftei soivuig and about foui additional irrigations before a normal monsoon 
It has been ascertamed that the cost of m akin g trenches in Eohilldiand and 
Gorakhpui is Es 15 pei acie when the labour rate is'foui annas a day The 
method, hovrever, requires a large and constant supply of labour, and is, there- 
fore, at present difficult to adopt where labour is scarce oi irregular A 
wide extension of this method will become possible as mechanical means of 
treiiehmg are developed Medium canes such as P 0 J-33-A and Uba will 
give a good stand of canes when sown on the flat m rows four feet apart 
mthout trenchmg, if deep cultivation is given to the laud preparatoiy to 
solving Tins method is also to -be lecommended m preference to trenchmg, 
wheievei, although a summer fallow has been given, it has not been possible 

to make trenches by November 

m 

Whichevei method of plantmg is adopted, thoiough earthmg up oi the young 
canes should be done before the rams, preferably m two operations The 
impoitanee of keeping the cane standing by earthmg up cannot be over- 
estimated Heavy crops of cane, such aa those produced by these methods of 
cultivation, nearly always fall doivn duimg the monsoon months, if this is not 
done, and the purity of the juice and the suciose content are adversely affected 
The quantity of manure which gives the best results under the above conditions 
requires workmg out for the different cane tracts In Eohilkhand the latest 
experiments show that it is 35 maunds (13 tons) of castor cake meal per 
acre (equivalent to 126 pounds of^nitrogen), oi the mtrogen equivalent m 
'Sdme othei form of oil-cake meal oi manure In the case of farm-yard manure 
this would aveiage about 300 maunds (11 tons) The economic optimum for 
other soils of the Piovmces ivill not differ greatly from this On the Shah- 
jahanpui farm the manure is dug into the trenches m one dose a month or 
SIX weeks befoie sowmg 

The rotations practised at Shahjahanpui are given below It is recognised 
that these may bo modified mth advantage to meet local conditions 

1 When cane is grown eveiy fourth year — 

Sugarcane, wheat, fodder crop, gram, fallow, sugarcane 

Where land is available this has proved an excellent rotation and gives 
heaiy yields of wheat and gram as weE as cane Where cane every fourth year 
Asould not meet requirements, for example, on a lumted area of land mvned by 
a central factory, the follorving lotation can be used 

2 When cane is grown every third year — 

Sugarcane, wheat, fallow, sugarcane, a fodder crop and gram taking 
the place of wheat every thud lotation 

62 We aio now in a position to consider how far the detaded lecommenda- 

tions we have made above for the improve- 

Developmentancloigaimahon cultivation ill the United 

Piovmces necessitate any reorganisation or expansion m the local Agricultural 
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department Tl^e form of our proposals ,is inevitably affected by tbe mder 
scheme for an all-^India organisation with its own cane reseaich stations under 
centralised control which we shall elaborate in a later Chapter of this Report ; 
but substantially those proposals can bo stated in terms of local needs and their 
justification can be found iii the description of local conditions locorded in the 
preceding paragraphs of the piesent Chapter i 


63 At piesent the research voih on sugarcane is centred in the Shahjahan- 

pui station, the only agricultural farm m 
faj liesearct stahons Provinces which is devoted exclusively 

to cane work On the Circle farms cane must talvc its chance intli other ciops of 
a shaie m the limited area available and oi a claim on the attention of an already 
fully employed Deputy Director The unsuitability of such an ariangoment 


foi a crop vhich requires the close and constant attention and chemical analjsos 
that cane requiies we discuss m Chapter XXIII below and ve would nierely 
state here our conclusion that, vhilc the co-operation of the oidinaiy Ciiclo farms 
will always be necessaiy m promoting improvements voiked out at the cane 
stations and in the multiplication and distiibution of sets, the establishment 
of faims devoted exclusively to reseaich woik on cane is an urgent need in all 
Provinces in which cane is, oi is likelv to become, an important crop In no 
Province is it so important as it is iii the United Piovinccs, and, though this 
has been recognised by the local authoiitics in the openmg of the Shalnahanpur 
station, we are convmced that much lequiics to be donoi if the Piovinccs aro 
to reahse the full benefit of then piepondeiatiug share in the cane ciop of India 
We have already indicated the need foi a hill nuiserv , but an eqitalh mgent 
need is, m our opmion, the openmg of at least two more cane research stations 
like Shahjahanpur, one in the Meerut and one in the Goiakhpur division We 
have draivn attention to the importance of conducting the isolation of piixo lino 
cultures ^vlthln the areas to which each gioup of canes has proved its natural 
adaptability, and we cordially cndoise the view expressed by the Local Govern- 
ment m paragraph 6 of them Resolution on the Report of the Agricultural 
Department for the year 1918-19 that the marked effect of local vai rations in soil 
and climatic conditions rendered experience gained in one part of the cane grow- 
ing tract of doubtful xmlue for another The Meerut and Goiakhpur tracts 
possess such marked characteristics of then own, and the need for local research 
m these two areas should, we thmk, be unmediatclj^ recognised But it xvould 
be unfortmiate if the work wore handicapped, as it thieatens to bo at Shahiahan- 
pur, by lack of room for the conduct of the numerous comparative and other tests 
that ivill be required on a field scale, and we hope that it 1 X 111 be found possible 
to secure sites for the two new reseaich stations we propose vith aii area of 
not less than 200 acres of suitable land each, as well as to enlarge the existing 
station at Shahjahanpur, th’e area of which is at present only 50 acres, to the 
same extent We are confident that the acceleration 'of definite and reliable 
results which mil thus be secured mil repaj'’ many times over the comparatively 
small extra outlay mvolved 


64 The need for demonstration on the cultivator’s own field of improvements 

Cb) Bemorntration vaneties and agricultural practice, 

and the division of functions between 
the research and the demonstration staffs are agam matters which we 
deal mth generaUy for all India m Chapter XW The question of a special 
demonstration staff to work on sugarcane only is, 'however, one that we 
there leave for determmation m accordance mth the needs of each Province. 
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Buell a special staff can be justified by (1) the outstanding importance of un- 
proved cultivation for cane, if any substantial increase in yield is to be 
obtamed, (2) tbe fundamental nature of some of ft's changes m agricultural 
practice required, and (3) the fact that, cane being a crop which is on the ground 
all the year, its proper oultivqtion and care call for constant supervision at all 
seaspns In those ^Circles in which sugarcane is a leadmg crop, theiefore, vts, 
the Meerut, Eohilkhand and GoraHipur divisions, we recommend the appomt- 
ment of a demonstiation staff specially tiaified for and specially employed on 
sugarcane work, the training being furnished at the cane research stations and 
the constitution of the staff bemg fieldmen working under officers of the Provm- 
cial (or Class II) Service of the local Agricultural Department The numbers 
required will naturally depend on the number of demonstration plots it is found 
advisable to work in each year , but we suggest as a suitable standard which 
should provide full employment without relating essential supervision one 

fieldman to six plots and one Class II officer to ten fieldmen 
« 

65 llilherto, the control of the Shahjahanpui lesearch station and of all 
, , „ , , special research work on cane m the Pro- 

■v vmees has been undertaken by our col- 

league, kir Clarke, in addition to his own duties as Agiicultural Chemist, with 
more lecently those of Principal of the Agricultural College, Cawnpore, and 
Professor of Agiiculturfe We lealise that this multiplication of charges is 
due to abnormal causes, and we aie glad to learn that the sanction of the Secre- 
tary of State has recentlv been obtained to the creatiqn of a new post of Assistant 
iVgncultural Chemist, primarily mth the object of allovnng the Agricultural 
Chemist to devote more time to the development and improvement of bane cultiva- 
tion in the Provmces But, though this is a step m the right direction, we feel 
strongly that it is not enougli, and that the time has come when all research work, 
both chemical and agricultural, on cane in the United Pronnees should be 
definitely placed under the undivided control of an officer whose whole tune 
will be devoted to it It will then, and only then, be possible foi him to diiect 
the cane work not only at Shahjahanpur but at the two new stations the con- 
stitution of which we have proposed above, as well to take charge of the cane 
breedmg station in the foot-hills As will be seen- from Chapter SXIII below, 
we contemplate an all-India schepio of organisation for cane research under which 
all these research stations would eventuallv be absorbed by and conti oiled from 
a central institution to be called the Sugar Research Institute, and the expert 
officer in charge of them would pass under the same control and be transferred to 
the same organisation Meantime, however, we regard it as important m pro- 
vmcial interests that immediate steps should be taken to complete the unification 
^of the control of cane work m the Piovmces and to free the officer m charge of 
it fiom all other responsibilities ' 

This unification of control, however, though it will reheve the executive 
staff of the local Agricultural Department of the main research problems of cane 
growing, mil m no way interfere with their existmg interest m the practical 
spread of improvements m the crop mth’in their own Circles , and, whatever be 
the future of the organisation we propose m Chapter SXIII, the staff at the 
research stations must, as we there show, continue largely to rely upon 
the Deputy Diieetors- of Agriculture to multiply their improved varieties 
of seed, to check and report on variations in the results of the research 
stations when applied to particular localities and to popularise the improved 
varieties and methods there recommended This is our justification for ventur- 
mg to offer a suggestion regardmg the redistribution of Deputy Directors’ 
Ciicles winch wo understand is now being considered The intention is, we 
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T^Plieve eventually to split up tlie existing four Glides into eigM, thougli for thS 
present only two neW posts of Deputy Diiectoi have been created, and the number 
of Glides will for the tmie being presumably bo mci eased to not more than six 
We are given to understand tlmt one Glide will compnse piactically the whole of 
Oudh mduding Kheii and Sitapur, two impoitant cane distiicts wlfcio the con- 
ditions and problems m legaid to cane are very similar to those in the ad,iacent 
Cirde of Eohilkhand We aie not m a position to say whethei moie important 
mterests affecting other crops oi facility of administiation outweigh the mateiial 
advantages Avhich the fusion of these twm distiicts AVith the Rohilkhand Glide 
Avould secure for the cane crop, but, if not, avc wmuld diaw the attention of the 
Local Government to the advisability of this comparatively small rearrangement. 


Summary of Conclusions and Recommendations. 

(1) The United Pi evinces fuimsh mote than half the acieaae midet canc 
in India, but sub-Uopical conditions lendei then cane pioblems of gicat com- 
plexity 

(2) Existing canals lieie, unlihe those in the Punjab, aic designed foi an 

mteimittent dischaige onh/, and thcie is no piospcct of a mateiial extension of 
cane on any of them except the Uppet Ganges canal, ivhtch has new permanent 
head -1001 lis iindei constiuction \ 

(5) The execution of the Saida canal pi eject, one pait of which, the Saida 
Kichha feedei canal, has now been sanctioned, should, howevei, give an inciease 
of 100,000 acies iindei cane, besides creating gieat possibilities of intioducing 
impioved vanieties and methods of cultivation 

(4) A small increase undei existing canals might he obtained, if the 
system of distiibution of natei could he modified to enable the needs of cane 
to be met dining the hot weathei months and bieals in the monsoon 

(5) The feasibility of giving moie lehable notice to cane gioweis of the 
supply of canal watei should be investigated - 

{6) The system of distiibution on the Saida Kichha feeder canal should 
be ivoiled out with special refeieiice to the needs of cane , and the Agncultwial 
Department should tiy to seewe concentration of the cane aieas in the infeiesfs 
of efficient It ligation 

(7) The piovision of adequate diainage is of great impoitance and should 
he constantly home in mind , and a di ainage suivey should he carried out in 
the submontane distiicts 

(8) Wells aie a most impoitant source of iiiigation , and the develop- 
ment of pump ti ligation would confei gieat benefit, especially to cane 

(9) There is aheady a fair demand for such installations , and an entiiely 
separate branch of the Agncultwal Engmeeiing Depaitment should be foimed 
to deal with well boimg and pumping installations only 

{10) The woil should he concentrated in selected tiacts, eg, the Kheit 
■district, and combined with active piopaganda 
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'{ll) If elecUiG 'poivet is gemiated ftom the falls on the Vppei Ganges 
canal, it might well he used to work tube wells in the areas not imgated by 
the panal. ~ ' 

{12) Surplus poivei fi om the falls on the Jumna~ might be used for the 
same puipose in the Sahaianpur, Muzaffatnagai and Meeiut districts \ 

(13) The giant of loans to individuals for the installation of tube toells 
and powei -pumping is pi eferable to encoui aging co-opei ativ'S^ societies to undei 
i-akethem. 

(14) The sepal ate consideration of the two main branches of agiicultural 
tmpi ovement should not obscure the fundamental principle that in TJppei India 
impioved metjiods of cultivation must accompany the intioduction of impioved 
cane vaiieties 

s 

{15) The Agrlcultuial BepaitmenVs ivoik on the isolation of puie races 
of indigenous vaiieties should be decenti alised in i ecognition of the adaptation 
of particidai gioups to particular tiacts 

{16) The woik on Coimbatore ciosses and impoitation of exotics should 
he extended a/iid field tiials should be cairied out on a larger scale 

{17) A,station should he opened for the supply of Hill sets and should pio~ 
vide for the needs of Bihai as well as the United Provinces 

{18) Though the enhancements of yield obtainable by the application of 
impioved methods of cultivation to local canes aie limited, they aie still appie- 
ciable, and improvement in this diiection is likely to be moie lapid than in 
the direction of intioducing beitei vaiieties 

{19) Instances of such impiovement aie the dissemination of puie laces 
of the best indigenous vaiieties, bettei ploughing, a stimmei fallow, more 
scientific rotations, planting fewei sets in lows, and the use of oil cake manutes 

{20) Supeiioi thick and medium vaiieties with the greatly impioved 
system of cultivation they regime must, Jiowever, be intioduced if India is to 

supply hei own sugai lequiiements 

# 

^ N 

{21) The feasibility of their Successful inti oduction, given adequate supplies 
of water and manuie, has already been demonsti ated at Shahjahanpui , and a 
gieat inipi ovement in geneial agi icuUui al piactice will be piomoted theieby 

{22) The suitability of seveial thick and medium varieties foi the Provinces 
has already been established 

{23) The best system of cultivation is the tienchpig system adopted ui 
Java, but until tienching by mechanical means is adopted it lequires a large and> 
1 ehable lahow -.supply ” 

{24) For medium canes and wherevei laboui is nol; plentiful sowing on 
the flat in lows foui feet apait aftei deep cultivation may be adopted 

{25) Whichever, method is adopted, ’egiUmg yp, of the young 'canes is 
essential 
' L2ISO I 
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{2G) In addition to Shah^ahanpur, which should be Znlaiged to '200 acies, 
tivo neiv stations of smilat stce devoted exclusively to lesearch woih on cane 
should >be nmnediately opened in the Meeiut and GoiaKlipui divisions 

( 27 ) Bemansti ation parties of fieldmen wider Class II officers of the Agn- 
'culfwal Service should be trained at the cane research stations and ^posted, 
solely for dernonsir ation work on cane in the iLoeiut, RohilUiand and Goralh-, 
pur, divisions 

( 28 ) All cane research worh, both clierrncal arid agricultural, should now 
be placed under the undivided control of a whole-tirne officer , without axcaiting 
ilie constitution of the Sugar, Research InsUiute 

'( 29 ) In the interests of the cane crop it is suggested that, when the 
impending redistribution of the Circles of Beputy Directors of Agriculture is 
car t led out, the Kli er i and Sitapur districis should be iricludcd in the Rohilhhand 
Circle,. 
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66 TlieTFiOYiUce o£ Bihai aiid Oiissalies bcfc\^"een 10“ 3' and 27“ 31' N Oiissa 

occupies the most southerly position m the 
Glmatt and soil Provmce and is thus entuely ivithm the 

- tropics, wheieas Bihai piopei is entirely 

Suh-tropical , tne intervening tract known as Ohota Nagpur lying half noith 
'and half south of the Tiopic of Cancel In acieage undei cane Bihax and 
OiiBsa stands third of the Provinces m India, but the cane growing tracts aic 
concent! ated in the Patna and Tiihut Divisions of west Bihar, the principal 
cane growing distiicts, according to the official statistics, being Saian noith 
of the Ganges and Gaya and Shahabad south of that xivei Outside these divi- 
sions the only district wluch returns an area of more than 10,000 acies is 
Bhdgalpui in the eastern half of noith Bihar in which the area nndei cane in 
1039-20 was 17,400 acies The monsoon in Bihar and Orissa sots in somewhat 
earlier and lasts -longei than in the United Piovmces In the cane giouung 
districts the lamfall is more inteimittent than it is fmther cast and is due ' 
mainly to cyclonic distuihances which develop at short intervals of two or three’ 
weeks in Gie north-west angle of the Bay of Bengal These invariably move 
westward and in passing ovei the western districts of the Province cause heavy 
jrauifalllor seveial davs at a time From Novemhei to February the weather 
IS £ne and dry and theio is an almost total absence of cloud and, lainfall except 
for an occasional disturbance proceeding from the north-west of India From 
Slaich onwards until the break of the monsoon dry westerly muds with in- 
creasing tempeiatures pievail, and the only ram is that fiom hot weather stoims 
which vaiies between one and three inches on an average The annual ram- 
lall in south Bihar, that is, the districts lying between the Ganges on the north 
and the Chota Nagpur dirusion on the south, is about 43 mebes and there is - 
very little variation between the different stations The variations in Noith 
Bihar are much gi eater In the submontane tiacis the annual fall is fiom 50 
to 55 inches, but nearei the Ganges it is very little lughei than in South Bihar 
It IS woithy of mention, m view of the fact that practically all the cane in Noith 
Bihai is umriigated, that the rainfall in the Saian distiict was as low as 24 
inches in 1896-97 and as high as 65 inches m 1899-00 Noith Bihar is a level 
plaiirfalling gradually from the foot of the Himalayas but with a belt of fairly 
high land along the bank of the Ganges The soil consists mostly of the older 
allurinm oi hanga) of the Gangetic plain, which is a yellowish clay with fie- 
quent deposits of lanlai (calcium carbonate) , but in many parts this has been 
cut away by the torrents which rush clomi fiom the Himalar as, and the lowland 
through which these xiveis have at one time or anothei louiid their way to the 
Ganges is composed of more recent deposits of sand and silt hi ought down by 
them in flood These lattei soils have a leniarkable capacitv for letaiiung mois- 
ture, a epeciallv valuable featuie in view of the cniincious character of thq 
lainfail In South Bihar the presence of now aUuvmm is less marked. 

47 
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67 The avei age area of Bihai and Orissa excluding Native Stales duimg the 

live yeais ending 1918-39 was 52,956,150 
StahsUcal acies The net aica actually cropped dur- 

ing the same peiiod averaged 25,370,280 aeics of which 268,800 were under cane 
Of the lattei, 47,894 acies weie iiiigated fiom Goveinmont canals I'he pei- 
centage of the aiea undei cane to the net area cropped was 1 1 and to the total 
area under cane in India vas 9 8 The avciage yield of gur for 
the quinquennium was letuined at 104 tons pei afcie It must be 
rememheied, however, that most of the Province being nndpr per- 
manent settlement, that is, with a fixed land ie\cnue demand not liable to 
peiiodical revision, it has no levenue staff , and that its agricultuial statistics 
of aiea are furnished by the police It is impossible therefore to place the 
same leliance on these figuies as on the cbiiesponding returns of all other Pro- 
vinces except Bengal, wheie the same defects exist as here and for the same 
leason. 

68 Bihar and Oiissa is specially inteiesting botanically in that it is a tiansi- 

tional legion between tiopical and sub- 
T aneUes of cane tiopical India, that is, between the re- 

gion of thich canes and of the thin, indigenous canes In these ciicumstances, 
it IS unfoitunate that moie work has not been done on the classification of canes 
m this Province Pure line cultuies of some of the most proniment indigenous 
vaiieties have been made at Sabour with a view to the moie extended study 
of then chemical and agiicultural chaiacteis Owing to the limited area avail- 
able foi sngaicane woik and the smallness of the staff, howcvei, this woik has 
not been followed up , and a complete account of the cane varieties still lemains 
to be made This is espcci.ally necessaiy m the case of the thick canes which 
are now growm on a fairly laige scale by planters and otheis Many varieties 
of such canes have been introduced in the past, but their history has become 
hopelessly confused Mauiitius vaiieties, for example, arc common but their 
original names or numbcis have seldom sui lived One of the Taima varieties 
of Mauritius cane, which w'erc piobably intioduced into Bihai and Orissa from 
iW estein Bengal, is stated by Woodhouse, Basu and Tayloi * to be exactly smnlar 
to a cane Imown in Bihar as Bed Java, and to be pi obablv the same cane 
ivith a different name, whilst the canes known m Bihai as Path Khaile, Sada 
Khajle, etc , ivhich are said to have been intioduced fiom Assam, aie not linown 
to the officers m that Pioviuce. 


The vaiicties of cane mostly giown m Bihar, moie especially north of the 
Ganges, are the divaif, bushy canes of the Mungo gioup, and coiiospond to the 
white TOch canes of the United Piovinces This gioup is represented m Bihar 
and Oiissa by Uemja (also knoivn as Bhurh), Bcoia and Mungo, all canes which 
tiller well and have foi indigenous canes a snci ose content of high test and 
purity when iipe, but they iipen late Of these IIem 3 a is now the most popular 
variety, as it has been found to suffei compaiatively little fiom diought and 
ivateilOgging and, owing to its haid rind, is not attacked by jackals and pigs 
It is also more resistant to red lot and borer than the other members of the 
group The canes of the Natgoii group, wdiich is represented m Bihai by 
Baiaulffia, Kew^ah and Nargoii, aie tall and reed-hke but poor m suciose con- 
tent The pomts in their favour are that they iipen eailior and suffer less 
from floods than the Mungo group The mpdinm canes of the Pansahi gioup 
r the Ganna canes of the United Provinces — ai€ more popular' in the 
irrigated lands of South Bihar than in North Bihar where cane 


•Memoirs of tho Department of Agncultnre in India, Botanical ^encs Volume yih No 2, 
paragiapli 31 _ 



BIHjVB akd obissv 


49 


IS almost, entirely grown without irrigation The principal member^ 
of this group, the chaiacteristies of which are medium thickness, erect hahit', 
and good tillering, hut high glucose content, are Panbahi, Maneria and Ohmia 
Maneria is spieadmg in South Bihar, as it is not suhoeot to attack by hoier to 
the same extent as the other vaiicties of the group, and as it is found to develop 
sufficiently on waterlogged land to_ admit of an eaily harvest and thus to meet 
the needs of the early gur market Pansahi, on the othei hand, is veiy liable 
to red 'rot and horei and is unable to withstand waterlogging Chmia, which 
has a pool suciose content, is mainly growni on lands liable to flood in the Dar- 
hhanga district of North Bihai Of varieties which do not fall into any of 
the gioups mentioned above, Nhaii, which is an impoitant cane m South 
Bihai and appears to have been introduced from Bengal, is a tall, thin, hardy 
variety which withstands drought and watcilogging well and gives a good yield 
and an excellent quality of gui foi a cane giown under such conditions It is, 
however, pccuhaily liable to smut Sewaii, which is an early ripenmg cane, 
with a ver}’’ high fibre hut with juice of high sucrose content, is f i equeiitly found 
on lands liable to flood Pauniah, a tall erect cane also eaily iipenmg and 
with juice of high sucrose content, is said to have been lecently introduced' 
fiom the United Piovmces although theic is no cane known by that name in 
those Piomnces, and is spreading m the neighbourhood of Sipaya Lalgeiah 
IS a medium varietv which has leeently been iiitioduced in tlie Shahahad district 
^ South Bihai and has so far given good results 

69 Befeience has alieady been made to the ivoik on the isolation of pure line 

cultures which has been done at Sahour. 

IIt,(o>yofmrlonsuffaTca'u,nB,har ^ varieties of cane' 

which ivere isolated hv the late klr Woodhouse, Economic Botanist, aie still 
being tested togethei with a nuinhei of seedlings fiom Goimbatoie, hut the 
work'has not jirogiessed sufficientlj’- to enable sets to he given out The chemi-' 
cal work' at Sahoiii earned out bv Mi C Somers Taylor on the character and 
quantity of fihio in diffeient varieties of indigenous and imported canes has . 
afforded mteiesting infoimation legarding the behaviour of the various canes 
in the mill, and has fuithei pointed to some ladical differences in the structure 
of the compound celluloses (oi fibre) of each group w^hich may ultimately prove 
of material value iii selecting suitable canes for factory work Chemical work 
has. also been done on the effect of different manures on the period of iipemng 
and has proved that heavy dressings of nitrogenous manure at Saboui delay 
the iipening for a fortnight In 1913-14 a cattle breeding farm wms started at 
Sipaya in the Saran district of North Bihai It wns oiigmally planned that 
this should be combmed wnth a sugarcane station, but wnthin six months the 
Ijocal Qoveinment had abandoned tins mtention , and for the next five years, 
w'hile frequent changes m the proposals for the location and control of the cane 
station Aveie made, it was consistently intended that it should be provided with 
a site elsewdieie than Sipaya Such ivoik as ivas done there on cane selection 
meanwhile ivas merely regarded as a breaking of the prelmimary ground pend- - 
mg the creation of a special cane station under fully quahfied direction* 
In the autumn of 1919, hoivevei, it ivas decided that Sipaya ivas, after all, the 
best place for the station and aiiangements are now bemg made for its per- 
manent location there The wmrk done, as at Saboui, has so far been almost 
cntiicly confined to varietal tests, but a small quantity of the variety known 
as D-1135 has been distributed to planters m the neighbourhood On the Eanchi' ' 
farm special attention has been paid to the cultivation of cane pn drained land, 
and the experiments have shoivn that it is .possible to grow large crops with 
heaiw manuimg provided that the drainage is sufficient Mention should also 
L3ISC 
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te made of the varietal tests and the expeiiments with improved methods of 
cultivation which have been cairied out at the Imperial Eesearch Institute at 
Pusa, the results of which should piove of value in North Bihar 


70 Bihar differs from other Piovinces in India not only in the possession of 
Agricultural pracUce a coiisideiable industry foi the manufcic- 

^ {a) on ryots’ holdings tnie of white sugai direct from the cane 

but also in that a large area of cane is groivn by European planters on then 
home farms under then own supervision On these estates the cultivation is of 
a comparatively high older and differs so markedly from that of the ordinaiy, 
cultivatoi as lo call for separate description To talie the Bihar ryot first, 
he has, lilce the ryot in the United Piovinces, no established system of rotation 
Except 111 the irrigated tiact of South Biliai, whcie cane generally follows iice, 
cane follows either autumn rice (harvested in Scptembei), or peas oi, less 
commonly, a whole yeai fallow succeeding a lahi (cold weathei) crop As canS 
in Bihar is usually planted in Pebiuary, the fallow with the-first of those rota- 
tions IS fiom Octobei to Eebruaiy, and mth the thud from March to Pcbruaiy , 
whilst after a crop of peas there is no fallow at all A fallow in North Bihar, 
wheie httle or no manure is applied and cane is almost entirely gromi -with- 
out iiiigation, IS of the gieatest impoitanee, not only as a means of lestoring 
fertility but also as a means of conseiving the necessary moisture to caiiy thd 
crop thiough the hot weathei It follows, thcrefoie, that cane gives the best 
results when gro-wn aftei a idbv crop, and this rotation is usually foUo-rted on 
the best land 


In the prepaiation of Ignd the piactice in no way differs fiom that followed 
in the east of the United Provinces The number of ploughings varies fiom 3 
or 4 to 15 01 20, according to the length of the fallow, Wliole canes cut into 
sets are used as seed, the woist coinei of the standmg crop being usually kept 
■foi that puipose No csamination of the sets in oidei to asceitain whether 
any are diseased is made, and the cultivator is content to see that the sets have 
buds They are so-wn aftei the plough and covcied -wnth earth by a liavga 
(wooden beam) except in Saian, wheie cane is planted in pits foi makmg which 
a Icodali (long handed hoel is used The cultivatoi in Bihai sows cane tiuckly, 
as many as 25,000 sets to the acie bemg not uncommon, as he believes that 
the land is not stiong enough to enable the cane to tillei freely 

After cultivation is confined to woiking the land mth a IJmtpi (trowel) 
before the cane geimmates, to wooding mth the same implement and to woilong 
the land mth the Tcodah when the cane is above the ground On land under wells 
in Saran the wells aie only used to help the cane thiough the hot weath^,~when 
two or three irrigations are given 

I 

As a general lule no manure is used except on land under wells and canals, 
where village sweepings and farm-yard manuie are apphed to a limited extent. 


As in the United Pioyuices, the ciop lemams on the giound fiom nme 
to eleven months, aecordmg as it is an early or late vaiiety, and harvesting 
begins to-wards the end of December and^continues in some parts mto Maich 


71 The cultivation on planters’ estates is of a much highei older than tha 

(5) on planters’ estates T ordmaiy cultivator 

On these estates, cane 5s usually grow 
high land, that is, on land not subject to floods A definite rotation is usual! 
Jollowed, the most common one being 

First year -Cane , planted February, 1918, cut December, 1918 anc 
January, 1919 
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■Second year — ^Maize, sovni June, 1919, and cnt September, 1919, f ollo'wed 
by oatb, or some otbei > ahi crop somi in November, 1919 ' 

Thud yeai —The land is fallowed aftei the leapmg of the idhi crop in 
Maich, 1920 

Fomth year — Cane again 

Piactically a whole yeai’s fallow thus inteivenes between the harvesting of 
the 7 a&i''ciop and the planting'of the cane cibp Indigo is fiequently grown 
instead of maize m this rotation, and its sceth forms a valuable manuie Weed- 
ing IS efficiently done and the land is thorou^ly worked with the Jbodah when the 
cane is n ell above the ground Indigo seeth and oil cake are applied fairly liber- 
ally Although, as a general rule, cane is sown, as on the ordmaiy cultivator’s 
land, aftei the plough, the yields obtamed are much higliei than those got by, 
the cultivator owing to the longer fallow, the moie thoiough cultivation and the 
use of manure It should perhaps be mentioned that a few planters adopt thS 
trench system of cultivation for exotic canes, but that in such cases the trenches 
are often made too late It should be remembered that under this system the 
land is opened up to a greater depth than it is vuth ordinary cultivation, and 
the newly exposed soil requires aeration eombmed with a suitable amount of 
moisture to bung it into a suitable condition for the decomposition of organic 
manures and the development of the young cane 

72 Bihar and Orissa has only two laige canal systems, the Orissa canal and 
Trosjiects of the extension of sugaicane the Sone canal systems The area under 
mdor ifrigation cane on the Orissa canals, which irrigate 

nearly 350,000 acres, is negligible, '824 acies m 1913-14 being the highest figure 
returned, and we consider that Oiissa may bo mled out of consideration as a 
cane growing Iract , since the climatic conditions render it in every way much 
more suitable foi nee The position is quite different on the Sone canal system 
That system takes off from both banks of the Sone at Dehri , the left (or west) 
bank canal having thioe mam branches knoivn as the Buxai, Dumraon and Arrah 
canals,'and the right (or east) bank canal having only one mam channel, known 
’’as the Patna canal The system commands a tract 1,586,900 acres in extent, 
of which the area iriigable annually is estimated at 850,000 acres , though the 
are actually iriigated has never exceeded 639,400 acres The annual lamfall 
IS about 42 inches Eice and cane are the only two crops of importance , but, 
ns the average area mider cane for the ten yeais ending 1918-19 was 41,293. 
acres as against 398,443 acres of nee, it will be seen that rice is at present 
nearly ten tunes as important as cane There is, m oui opinion, no part of 
Bihar and Onssa which offers better piospects for the development of cane 
cultivation than the area undei the Sone canal system The tract which it 
commands is not subject to liver floods, and there would be no difficulty in 
mectmg the needs of the cane crop dm mg the hot weather, smee the canal 
supphes could be supplemented, 'as they are at present, from, wells which can 
be sunk at triflmg cost The obstacle which has hitherto prevented the ex- 
tension of cane cultivation and the mtroduction of better vaiieties is the lack 
of dramage .^As the mam branches of the canal lun due north to the Ganges, 
- into which the whole area drains, it will be obvious that the distributaries run 
across the line of natural dramage The dramage problem is rendered still 
more acute by the fact that the mam bne of the East Indian Eadway runs 
across the north o'f the tract parallel to the Ganges and that its embankment 
holds up water to a large extent The result is that in the monsoon the cul- 
tivators of cane find it impossible to get nd of the surplus water from their 
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oflTiP fiplds winch suffer not only from the nse m the subsoil water hut also 
tom trfaJaoodmg toe to ttar situata m the middle of xice Selds which 
have been embanlced to hold up water In consequence, although Jhis^ tract 
capable of grovung exceUent varieties of cane giving heavy yields, the ener- 
gies of the cultivators have so fai been devoted to laismg an mferioi class of 
cane which mil stand waterlogged conditions It was suggested to us that, 
if drains could be made along the centre of each hollow between the distiibu- 
taiies and could be opened out mto the natuial watei courses which could then 
be turned mto diamage channels, excellent crops could.' be giown close to thd 
lattei and the area under such crops could be gradually extended by openmg 
smallei diams It was also suggested that the dramage of the tract could 
be improved if more outlets weie provided under the East Indian Eadway 
.We do not feel competent to offer an opinion on the feasibility of thesd sug-- 
gestions , but we are convinced that the first essential to any development 
of cane cultivation in this tiact is propei dramage and that the tiact is m other 
respects so suitable foi cane that cveiy effort should be made to provide this 
We, therefore, recommend that a drainage survey should be carried out at an 
early date mth a view to the provision of a remedy for the present unsatis- 
factory state of affairs 


73 The dramage problem in North Bihar is not as_ important as that soutk 

of the Gangns Nevertheless omng to 
Drainage in A ortli Bthar heavy monsoon rams combmod mth 

torrents from the Himalayas, there are large areas m North Bihai which are 
so liable to floods that they are unable to produce any crops of value Here, 
as m South Bihai, a line of railway— in this case, the Bengal North-Western 
Railway— runs across the natural drainage hue of the country and its presence 
accentuates the difficulty, as does, though to a much less extent, that of the 
Tnbeni Canal Attempts to prevent floods m some places by constiuctmg 
embankments along the river banks at certam pomts merely lesiilted m the 
floodmg of large areas and greater damage lower down We understand thati 
some ten j^ais ago the Local Government found it necessary to take control 
of certam embankments in the western districts of North Bihai and to prohibit 
the construction of any new embanlonents or additions to any existmg em- 
bankments , and that this has to some extent lessened the intensity, 
of floods In spite of this there are still large areas m North 
Bihar in which, owmg either to the entire lack of natural diamage 
channels or to the fact that these have become blocked up or have been diverted 
as a result of erosion, sdtmg or similar causes, it is impossible to get rid of 
the flood water sufficiently quickly to make cane a safe crop The diversion 
of the water courses has meant that their position m relation to' the outlets 
piovided when the railways and roads ivere oiigmally built has changed , and 
that either the railways and roads are ficquentlv breached or else they hold 
np water over a large area to the detriment and often to the total destruction 
of crops We hold, therefore, that m North Bihai, not only could better 
varieties of cane be grown and bettei outturns be secured, but also a con- 
siderable extension of cane cultivation might lesult, if a dramage survey were 
carried out yath a view both to the enlargement of the existmg watercourses 
and the removal of obstructions m them and to the provision where necessary 
of fresh dramage channels and of outlets under railways and roads 


74 It follows from what has been said m the foiegomg paragraphs that we 

j ,, , have no recommendations to make re- 

.agricultural improvements » u. 

gardmg the improvement of cane culti- 

3^tion m Orissa The serious obstacle to the mtrodtiction of improved 
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Taiieties and methods which is offeicd hv the A\atei logged condition of the 
land in the main cane gioiiing tiact of South Bdiai rendeis it impiacticahle 
foi us to make any constiuctive pioposals foi that aiea pendmg the comiile- 
tion of the diamage suivey wo have recommended and the elahoiation of a 
1' thoiough diainage scheme nMeanwliile -fte.-mustihe content to advocate the 
moie geneial lines of impiovement we lecommend in Chaptei XV below, paiti- 
- eulaily the oiganisation of supplies of sulphate of ammonia and other aiti- 
hcial manuies In so fai as we have special lecommendations to make for 
the Piovince, therefore, we shall confine oui selves to that iiait of Bihar which 
lies 1101 th of the Ganges and is genelally knovm as Xoith Bdiai 

75 Befoie the ivot’s education in the adoption of puic and impio\ed 
cultivation laiieties can he staited, the puie lines 

(«) Selechon and v>rproicd laiieltcs have to be isolated and the impioved 
vaiieties established which vill lespond to such cultn ation as he can reasonably 
he expected to gne them in the neai future With icgaid to puie lines of in- 
digenous canes, we have indicated in paragraph 68 the laige vaiiety of canes 
nt piescnt giovni in the Pioiuiice and the eaily stage at which the woik so fai 
done on their identification and classification has been inteiiupted oivmg to 
shoitagc of cxpeit statf We tnist that this woik vill now be systematically 
lesumed without fuithei delay on the lines alicady adopted and now pioposed 
hj ns foi extension in the United Piovuices Whethei tins voik null ultimately 
tequiie to he distiibuted ovei seveial lesearch stations, as we have recom- 
'mendod for the United Piomiiccs, is a inattei upon vliich ve aie not piepaied 
to dogmatise In the event of the solution of the diainagc pioblcm m South 
Biliai, it seems piobahle that a sepaiate station foi that aiea mil be lequiied 
On the othei’hand, the facts that paiticulai cane giQups do not appeal to have 
"established then , 'Special 'adaptability to pai-ticulai localities in- Xoith Bdiar 
ivsotcleaily'as in the United iPioMiiccs, and that the moio compact aiea of the 
former is -on,! the whole moic. homogeneous .than the extensive aiea of the 
lattei, lend support to the view that the noik foi Xoith Bihai might well be 
coiicenti ated in a single rcscaich station , though, as will be seen below, even 
heic VC think more ceitain lesiilts aic likel}'’ to be obtained, if tvo stations aie 
cstablislied forthwith But this does not mean that, until the classification 
■of all important indigenous vaiieties and tlio isolation ot puie line cultuics 
of the best vaiietj’- in each gioup Iiaie been completed, all voik on the pionio- 
tion of unpioved vaiieties should be held m abeiance Ceitaui indigenous 
canes, and particulaily Uemja, have definitely established then supeiioiity 
to othei vaiieties now extensively giown , and steps should at once be taken 
to piopagate puie sets of these vaiieties in laige numbeis and to distribute 
.“them vudely among cane giowers Tlic complementai}’- voik of introducing 
■siimv canes which are -an, impiovement on the ivaiieties at picseiit giovui is one 
which, so fai as we can judge, the local Department of Agiicultuie is not yet 
in a position to undeitake It has yet to establish the suiieiioiity of new 
vaiieties undei Bdiai conditions , but its main Ime of v'oik, so fai as the oi- 
dinaiy lyoi is concoined, should be to test indigenous vaiieties of othei Pio- 
vmces and those of Di Baibci’s ciosses which have been evolved with the 
object of. attaining an improved yield undei conditions of impioved cultiva- 
tion which the ryot can be reasonably expected to adopt in the iieai future 
A special pomt to be borne in mmd in cairymg out these tests is the impoitance 
of discoveimg an .eaily iipening cane, the need foi which mil be mcreased 
in piopoition as the Depaitment is successful m spieading the cultivation of 
<so late airipenei ,as-Hemja .,Itas tiue.that in makmg this point we have par- 
'ticulaily in I mind the extension of the factoij’’ season , but v’e tiust that the 
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rccommciiclalions wo bliall raalvo iii Pait II of oiu Eopoit to secure icnsoiiablo 
puces to the cane gio^ei mIio sells liis cane to a factoiv -will losult iii the giowoi 
linclmg Ins best niaikot in tlie factoi> and theieln consulting Ins omi best in- 
teiosts in coiisullnig tlieiis IVe liaAC no dosiie ontiiolj to lulc out tlie pos- 
sibility of intiodiicing c\otic vaiieties among lyots in Bibai , but as tbe mam 
jnospect of ad\aiicc m tins diiection is oiTeied bv the laigei landlioldeis, 
■whose position coiiesponds inoio closeh -ttitli that of the Euiopean plantcis 
than that of the iiots, mo deal -with this subioct in paiagraph 70 below 

76 Although the most suitable lotations foi cane m Noith Bihai ha\o yet 

to be w 01 Iced out, it can be said at once 
{b) Impioicd ajucultnral rndhods that caiie slioiild follow a laht (cold 
(i) E'Ja/toiis aud/alloipniff weathei) ciop, and thus secure the 

gieat benefit of a pi acticallj'- full real’s 
fallow , 01 alteiii.itneh that it should be pieceded bj a giccn manuic ciop 
giowii duiiiig the pioMOiis monsoon Eailv steps should be taken to de- 
monstrate to the i\ot that these piacticos moie than lepav therasehes in the 
impioied outtuni of the cane ciop The mtioduction of a foddei ciop into 
the cane lotation is also, m oui opimon, an unpoitant need which would m- 
diiccth nnpioie the cane "Mtld bv benchting the cattle and enabling them to 
do deepei ploiighnig Speaking geneiallv, the cattle in Biliai aie distuictlj 
infeiioi to the cattle of the United PioMiices, being both sniallor and weakei 
The same animals .uc iisualh emploicd both foi cuishmg the cane and foi 
ploughing the land with the lesult that, nndeifcd and exhausted at the end 
of the ciuslung season, the^ aic incapable of diawing am thing but the pimn- 
tivc countn plough with its limit ol depth ot toui inches Attempts to im- 
piovc the Bihai bleed aie being made in the cattle faims at Sipa\n and 
Bettiah , but the Bcttiah held, w’hich was tiansfoired fiom Pusa in 1909-10, has, 
ive w'eie mfoimod, ^cl\ seiiouslj^ detcrioiated as the result of in-biecclrngj-whilg 
the woik at Sipaj a is still in an espeiimental stage The possibility of establisli- 
iiig a siipeiioi bleed ioi Bihai is, theiefore, still problematical , and foi some 
time to come the piactical question befoie us in Bihai will be how' to make the 
most of the existing bleed Bcttei ploughs and dcepci ploughing aie essential 
if a moic geiieial use of inanuies is to be ad\ocated , and without those two 
impiovements it is idle to expect any mateiial mciease m the )ield of indi- 
genous canes Hence the gieat unpoilance foi impioved cane cultnatioii of 
seciiimg foi the cattle of Bihai bettei food and less woik Of these the second 
can onlv bo seemed bv means which wall lelicie them of the duty of criisluiig 
the cane, that is, bv the spiead of siigai factoiies and the mtioduction of small 
powei plants foi the manufactiiic of gui, a inattei Aie shall discuss in Chaptoi 
XVIII It IS AAutli a A'lew to sociiimg the fiist that avc advocate the inclusion 
of a foddei eiop in the cane rotation, and the Institution of Saily and activ? 
propaganda to this end 


77 Theie is much inoie scope foi effecting immediate changes in the ivot’s 

piactice of selecting and plantmg his 
” ' sets The shoi t-sightodness of his poliCA' 

of keeping the woist patch of his cane ciop foi plantmg should be demonstrated 
to him , and he should be taught to select his sets with mtelligenco and caie 
It IS laigeh’ OAvmg to his iiiesent lAactices m these lespects that ho is com- 
pelled to go to the otheiwnse imnecessaiy expense of plantmg as thicldy as 


he does , foi it is inevitable that a large proportion of the sets so obtained will 
fail to germinate, and thick plantmg is mainly an msuiance agamst this A’ 
fuithei econoniA' in sets can be effected by the iiitioduetioii of plantmg m Imes 
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■\vluoli "wtII facilitate aftei -cultivation and promote better tilleiing Tlie popu- 
lar isation and piOMSion of cheap manures, particularly oil-cake manuies, is 
another urgent problem , and ve suggest a possible means of solving it below 
The wamiug ve there give against the practice of over -manuring indigenous 
canes applies of couise vitli equal force here , but the almost complete absence 
of mamnmg among lyots at the piescnt tune and then lack of capital render 
the danger more remote vitli them than with the planters 

78 The lino of development on planters’ estates is cloai We have here a 

body of men alne to the advantages of 
I’laiiten’ cuUtiahon sciontilic agriculture and, as a whole, 

(fl) l^e need for iiiiproied lartettce able to fuimsh the capital necessaiy foi 

its adoption They" control areas the 
extent of vliich lenders the introduction of power machinery an economic pos- 
sibility, then general standard of cultuation is alieady comparatively high 
and the adoption of the trenching si stem proves that some of them at any rate 
aie prepared to adopt the most advanced methods which can be shoivn to bS 
profitable Thcie aie, nr fact, already signs that the planter’s system of cane 
cultivation is in daiigei oi out-iunnmg the cane he cultivates In the compara- 
tive absence of voik, cither bv the planters themselves or by the local Agri- •• 
cultural Depaitmeiit, on the introduction and acclimatisation of medium and 
thick exotic \aiietios, the iilantcis’ more intensive methods of cultivation have 
‘been applied to the best of the indigenous canes, with the result that, while very 
high Melds of cane hare been obtained, (induidual instances of 800 to 900 
mauiids — 29 to 33 tons — of neni 3 a per acre having been reported) the sucrose 
content of the cane has been pioied in the factory to fall fai short of what the 
same cane jiclds under less intensive cultivation Li othei words, the culti- 
vation gi\en has xpassed the limit bovond vhicli the thin, mdigenous canes are 
unable piofitablv to respond, and thev lose m sucrose what they gam in mere 
vegetatne growth It is, of course, easy to argue that, so long as the factory 
purchases its cane by weight, this is no concern of the cane giowui’s , but 
the answer to this contention is that in the long rmi the puce a factor j* can 
afford to pav for its raw' material must be proportionate to the true factory 
value of the material , and that the cane glower rvill Qithei have to agree to 
some othei system of pajment than pavment by weight, or be content to look 
elsewlieie than the factory for the disposal of his heavj' crop 

79 The urgent need, therefoie, so far as the Biliai planter is concerned, is 

the introduction of improved canes which 
(6) Steps ncccisaiy for improiemeni sucrose content as wull 

as in w'oight per acre to the mtensivc cultivation he is prepared to give them 
The co-opeiatioii of the planters themselves in the discovery and multiplica- 
tion of such canes should of course be enlisted, but they do not possess the 
scientific tiaming and eqmpmeiit necessary to conduct research of this laud , 
and it is, we think, the clear duty of Gorernment to uiideitake it and to provide 
locally the machinery for the purpose Simultaneously the solution of pro- 
blems which have been, or are now being, worked out for the United Provinces 
at Shnhjahanpui should bo undoitakcii, such as the most remunerative rota- 
tions, the spacing of the cane low's, the raluo of green manuring, and the right 
quantities of manure for each of the thiee mam classes of cane, thin, medium 
and tlnck Nor hare wo hero the intciosts of the planters only m view, or of 
the larger 7amindars who may be expected to adopt the planters’ methods 
It must be remembered that the planters do not cultivate the whole of their 
estates, and that many of them lease large areas to tenants They are direct- 
ly mterested nr improving the agricultural practrees of these tenants and so 
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enliancing tlic lotting ^valuc of the land , and it is to the plaiiteis that we look 
to seciiie the fiist initiation of the i>ot of this Piovinco in the adoption of 
the implored methods of ciiltiration without which they can nerei hope to 
gior bcttei vaiieties of cane rnth success It is with the plantei’s tenant that 
we expect this important development to begin , and it is through the planter 
himself that it must be piomoted By the success of this piopaganda vull be 
gauged the possibility of promoting similai methods among the rvots clse- 

vheie 

80 Theie is one lespect in which the co-opeiation of planters in the spiead 

of impi oved methods of cane cultii atioii is 
Go-ope>akon of the planters itt the specially impoitaiit, and that is in the 
tupply of oil cale mannies supplj of cake manuies Eecent devel- 

opments have shown that they aie fully alive to the value of the cane ciop to 
them , but it is obvious that the maintenance of that value depends on tlie 
prosperity of the sugai factoiy mdustiy of the Piovince That m its turn 
depends upon a laige assuied supplj”- of cane fiom concentiated aieas , and 
it IS, theiefore, evident that intensive cultivation of the best vaiieties of cane 
gnes the greatest piomise of success For this laige supplies of manuie will 
be i.equiied , and oil-eakes aie the most obiious souico of supply in Bihai 
One sugai concern m Bihai has alieady lecognised this need by setting up its 
omi oil-mill , and every effoit should be made to enlist the assistance of plant- 
eis, if not in the establishment of such mills themselves, at any late in the sup- 
ply of oil seeds foi their use This need not mvolve any laige extension in the 
aiea undei oil-seeds m the Piovince, foi that aiea is alieady large , but the 
planteis could do much to divert these seeds flora then piesent expoit chan- 
nels to the supply of localinnlls 


SI Hitherto the cadie of the piovmcial Depaitment of Agiicultuie has in- 
cluded only tliiee Deputy Diiectois of 
Jjeielpment and organisation Agricultuic, vliose Ciicles have coiiicid- 

{a) The vrgent need foi worh in the ed With the Comuussionei s ’ divisions of 
Tiihnt dtomon Naginir and Oiissa Noitli 

Bihai, which consists of the Tirliut division and a pait of the Bhagalpui divi- 
sion, thus falls entirely outside then chaiges So fai as Bhagalpui is con- 
cerned, the ULrangementi has- been that an Assistant Dnectoi of the Provincial 
(oi Class'll) Seivice has held chaige of the Oncle vith the co-opeiation of the 
Piofessoi of Agncultuie at the Saboui Agiicultuial College Poi the supei- 
vision of the Tnhut dnusion, which is fiom oui point of view by fai the moie 
impoitant, no special oiganisation was cieated , the Supeimtendent of the 
' combmed, cattle bieedmg and sugai cane faim at Sipaya hainiig oiigmally 
been expected to peifoim the f mictions of its Deputy Directoi in addition to 
his other duties , and, when this in oved impiacticable, the ofiScei ui chaige of 
the Patna Cncle having exeicised such contiol as he could ovei such depait- 
mental activities as there weie The lamentable lesult of this aiiangement 
IS only.too patent Nothing has. been done foi the impiovement of agiiculture 
in the division Outside Sipaya itself it has no longei a departmental faim, 
the one at.Bettiah ha^^.ng long since been closed, and the only Agiicultuial 
staff it cant boast is a solitaiy Inspectoi at Muzaffaipiii The Impel lal Ag- 
iiciiltural Institute at Pusa, with its estate of 1,500 acies, is, it is tiue, situated 
in the.heait of the division , but the expeit ofBcers of the Institute aio neither 
inainlv nor pnmarily coneeined mtli local pioblems , and even in so fai as 
then woik tends to the solution of such problems they have at their command 
no agency foi, the demonstiation of then lesults, a fact which the local authori- 
ties did not, unfortunately, realise till 1915, when the wai precluded the pos- 
sibility of strengthening the supeiioi staff of the Depaitment to meet the ad- 
mitted need ' "We 'have no desiie, liowevei, to idwell fuithei on past neglect. 
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jnore paiticulaily as the Local Government has now ohtamed sanction for 
the creation ot two additional posts of Deputy Director, one of whom will be 
given the charge of the Bhagalpur division and the other the charge of the 
.Tiihiit division excludmg the cane selectmg station at Sipaya, for the charge 
of which another post of Economic Botamst has been created This opens up 
a piospect of great impiovement m North Bihai, and we can moie usefully con- 
sider how far the new organisation now sanctioned appears to be suitable and 
adequate On the whole, we are, at any rate foi the present, mclined to accept 
it as adequate, it bemg understood that each Deputy Director will be provided 
with a strong suboidmate staff , and m particular that a net-work of Circle 
farms in accessible and otEeimse suitable localities ivill be established at a 
very eaily date with adequate aieas of land for the worlang out of local pro- 
,hlems and the multiplication of unproved seed Of couise we recognise that 
these farms will deal with the staple ciops of then locality generally and not 
only with cane , but, eonsidermg the hopeful prospects of developing the sugar 
mdustiy in North Bihai and the great value of the crop, we hope that cane will 
occupy an important place on all farms , and paiticulaily on farms opened 
jn the Saian, Champaian, Muzaffaipui and Daibhanga districts But there is 
so much lee-waj’' to make up that it is essential that there should be no more 
delay, and wo trust that the Local Goveinmcut will now give piide of place in 
Its development progiamme to the oigamsation of agiicultuial work m North 
Bihai, and that the Government of India wiU render it every assistance in 
securing leciniits foi the new posts 

82 We aie less confident regarding the suitability of the now scheme in all 
{&) Crtiicumof ilt organtsatio^i po- respects In the first place, the propos- 

al to put the new cane selectmg station 
undei the contiol of an Economic Botanist appears to us to overlook the para- 
mount importance of chemical mvestigations m the selection of cane varieties 
nnd the evolution of proper methods of cultivation , and we trust that^the 
Local Government wiU on reconsidoiation agree to substitute a second Agri- 
cultural Chemist foi the second Economic Botanist now sanctioned for the 
contiol of this station But the choice of Sipaya as its site is, we thmk, open 
to still more serious criticism We are awaie that this is a question which 
has only now been decided aftei a prolonged and not always profitable dis- 
cussion extending over the best part of eight years , and with so little done 
"and so much to do for sugarcane m North Bihar we are most leliictant to take 
any step that might agam defer the estabhshment of this much needed station 
The objections to Sipaya, however, seem to us so clear and strong, that we 
have no alternative but to present them 

83 To justify our conclusion it is necessqiy to go into the matter at some 
(c) Origin and object of the scheme foi length The scheme originated in a re- 

a cane station tn North Bihar solution of the Board of Agriculture m 

India of 1911, -which emphasised the impoitance of locating sugar stations 
in sugar tracts and suggested to the Government of Bengal (m which Bjhar 
was then mcluded) the establishment of a sugar station north of the Ganges 
as most desirable in the mteiests of the industry Which particular mdustry 
was referred to is not precisely stated , btit it is clear from the note prepared 
for the Board by the then Lispectoi Geneial of Agriculture and endorsed by 
them in a separate resolution, as well as from the relevant discussion of the 
whole subject, that the factory industry in white sugar was primardy intended. 
In any case tlie point is finally settled by the explicit statement of the Agricul- 
tural Adviser (as the Inspector Geneial of Agriculture had by then been re- 
named) in his note forwarded by the Government of Bdiar and Orissa m Feb- 
ruary, 1913 in support of their first choice of a site for this sugar station north 
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of tlie Ganges, tliat “ the object of this faim is to aid the Cential Factories 
■ivhich aie now cioppmg up in the sugar tiacts of Biliar ” With this view 
we emphaticaUv concur In the seven yeais since 1913 Noith Bihai has become 
moie pionouncedly than evei the centie of white sugai manufacture direct fiom 
the cane in Upper India Nor is the limit of expansion even now in sight New 
factoiies aie in piocess of election oi aie in contemplation , old factoiies aie be- 
nm extended The circumstance that North Bihar is also the home of the Euio- 
pean planter is, to our mmd, a factor of great and growing importance in this de- 
velopment With the collapse of iiatuial indigo, the recovery of which duiing 
the wai appeals unMiely to he mamtained m tunes of peace, the planter’s atten- 
tion IS being attracted moie and moie to the opportmiities of cane leplacmg 
indigo as a ciop which will hbeially repay the intensive cultivation he is m a 
position to give it Contiacts with planters for the supply of cane on a laigg 
scale aie already being enteied into by moie than one Bihai factoiy , and we 
have indicated above that impiovements in lyots’ cultivation of cane may bS 
expected to make more lapid piogiess on planteis’ estates than elsevhere 
In assisting the factory mdustfy, therefoie, the station will be also seiving the 
best inteiests of the eaiie-growei both large and small 

84: Yet the site selected m 1913 ivitli this object in view was in the samh 
(( 7 ) Reasons for tJte seledton of a stte neighbouilioocl as Sipaj'a , and oui objec- 
^n Satan chstnct tions to the one must have equally been 

sustained against the other It is relevant, therefore, to consider what reasons 
weighed with the authoiities m 1913 in selectmg a site which, bice Sipaya, was 
near the noithein bordei of the Saran district on th6 western edge of North 
Bihar Subsidiary reasons put forwaid were that m Saran theie was a possi- 
bility of demonstiatmg the value of iiiigation to the cane crop, a pi ospect which 
the abandonment of tlie Saian canals has falsified, and that a station in that 
district might also serve the needs of the impoitant cane tiact in the neighboui- 
ing-djnited Pi evinces distnot of Goiakhpur, an argument which will lose its 
foiee, if oui lecommendation m Chapter III is adopted that the Goiakhpur 
cane tiact should now have a leseaich station of its own But the main reason 
on Avhich the selection was based was that Saran was legarded as the mam 
siigaieane tract of Nortli Bihai, and the site chosen was inferentially considered 
well suited to seivc the inteiests of the othei cane districts, namely, Champaian, 
Muzaifaipui and Daibhanga This also is, and must be, the main justification 
foi the latei choice of Sipajm, the additional facts that Government conti oiled 
land is alieady available and that pielimmary work can be started theie at 
once 111 anticipation of the appointment of an expeit officer to take chaige of 
it being of little or no validity, unless this mam justification is substantiated 

85 And it IS heie that ive jom issue No doubt the official statistics of cane 
{e) The maui reason tegardeil by the area suppoit the piedommance of Saran, 
Committee as tnval 1(1 tJie igtiirns for 1919-20 cieditmg that 

district with 46,800 acres against 21,000 in Champaian, 20,000 m Muzaffiarpui 
and only 15,500 in Darblianga We ivere mfoimed also that recent suiveys 
indicated the actual cane area m Saian to be as much as 61,245 acies But the 
admitted unieliability of the official statistics does not apply only to Saran , 
and it IS the opinion of many planters that their maccuiacy is fai moie serious 
in the more easteily districts The fact that, according to the official statistics, 
the cane area in Daibhanga has not mci eased at all m the last ten yeais durmg 
Avhich an impoitant central factory mdustiy has come mto bemg theie affords 
stiong coiioboiation of this opmion It is, mdecd, on the factory aspect of the 
question that ive ivould chiefly lely Of nme cane-crushmg factoiies actually 
at work m 1919-20 m North Bihai only three are m Saran, and one of these is 
on the holders of Goialdijiui and draws half its cane from the United Piovmces 
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Six, including tlie tliiee largest, aie m the other three districts, three m Cham- 
paran, one in Muzaffaipur and two m Dhaibhanga One of the Champaian fac- 
tories IS now 111 process of being moved further east to a site m the Bhag<alpur 
district just beyond the eastern border of Darbhanga From the returns sent us 
by these factories we find that of the total weight of cane supphed to them by 
iNfoith Bdiar came from Saian and iS from the other three districts 
Nor is this all A laige new factory is just about to begm operations in Dar- 
bhanga and another is in contemplation m the same district At least two other 
factories are proposing to incieasc thou capacity' and neither of these is m 
Saian, where no sign of expansion is evident And the future of cane in North 
Bihar he's in the central factory mdustry The conclusion is mevitable What- 
ever the positron may have been in 1913, the main sugar tract of this aiea is 
not now to be found in Saian, and, if a central situation for the mam sugar 
station IS required, it must bo sought much fuithei east than Sipaya 

86 It remains, then, to cousidei whethei a central situation is i equired We 
(f) A cent} nl site east of the GaiulcL have been told that all that is essential 

rtier leguired selection work is widely lepresenta- 

tive conditions, and that these aie supplied by Sipaya We doubt whethei they, 
are To mention only a single uistance, the ramfall in Saian is 'rathei less 
and consider ablj' more capricious than it is in the more easterly distiicts , and it 
would almost ccitainl}’- be necessary to verify there the results obtained at 
Sipaya, involving a regaettablc duplication of woik Moi cover we cannot 
accept the assumption on iihich the above contention is based that the station 
will bo confined to selection voik Oiii whole object and, we are confident, the 
object of the Board of Agiicultuio of 1911 in recommending separate stations 
exclusively foi leseaich wmik on cane is that all research problems in relation 
to the crop should theie be worked out— problems of soil and of diamage, of 
mamuing and of cultivation no less than of selection It is our considered 
opinion dhat the conditions affecting the solution of these problems m Chanipa- 
lan, MuzalTaipui and Daibhanga must, and in fact do, differ appreciably from 
conditions in Saian, and that it is only withm the limits of the tract m wdiich 
these conditions obtam that the problems they affect can successfully be attack- 
ed And, although it will be the function of a separate agency to disseminate 
locally the results obtained at the research station, those results and the methods 
employed in obtaining them should be open and easily accessible to all at the 
research station itself If they are not, the station loses much of its instruc- 
tional value An accessible situation is, therefore, important a central onS 
is indispensable Sipaya is neither Saian is the only district of Bihar to the 
west of the Gandak river , by which, therefoie, it rs cut off from every other 
district This river is nowhere fordable and is only crossed by two railway 
bridges, one on the extreme north near the Nepal border, and one on the extreme 
south near the bank of the Ganges, each as far removed as possible from Sipaya, 
itself five miles from the nearest railway station on a branch Ime served by only 
two slow trains a day Bond budges the Gandak has none, and we understand 
that the breadth of its sandy flood bed 'renders their construction impracticable 
'All road transport has to be carried acioss it by femes which are uncertain 
when the river is in flood and difficult of access when it is low The means of 
communication with Sipaya from any other district in Bdiar could hardly b§ 
worse 

87 Greatly as we regret it, therefoie, we are compelled to the conclusion 
iff) The mam stahan might ie located that a cane research station at Sipaya will 

near Pitsa, and be retained as a never serve the interests of the districts 

substation east of the Gandak and, smee it is m those 

districts that we see the gaeatest future for sugai in Bihai, it follows that a 
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^ bo found \\ntlini tbcii limits for tlio main station and the head- 

quaits of the o^pcIt offleo. to ho placed m chaigo of the oaae evorit of BUmr. 
rth‘r™w we aie sappotted by a stioag body of local opimon wh.el. waa m- 
Bistenl m its lopiesentotioiis of the mgent need of leeeareh woik foi tins im- 
f fnotoiv aica We have not had the opportunity of examining in detail 
r polbiMies of an alternative site to S.pava , hat we would lenlnie the sng- 
Ssbrtbat a site m the neighhomhood of Pusa appeal, to oftei many ad- 
Sutages Pusa is cent, ally situated iv.thm the cane area it would serve , it 
nosseLs a tjuneal soil and, though it is siv miles fiom Ihe raihiay, it, road 
Lmnmeatiou, aie good Piommitj to the Impe.ial Agi.cultura B.stdnto 
would enable iho olBeci in-ohargo of the station to take ndiantagc of the wor 
alicady done tlioio and the ovpeiicneo alieady gamed , while the scrvicos of 
the A"iioultural Bngiacei slioith to be attached to Ihe Pasa staff could ho uti- 
lised in the conduct ot agiicultuial cxpoiimeiits "With powci maclunoiy and iin- 
piovcd implements Mi Sajci voiild go fuiihci than (his and, in mcw of 
the fact that nndei oui laigci scheme dealt viih in Chapter XXIII below the 
pioposcd station vould evcntualh ho ahsoibcd in the contial orcani'^ation of 
reseaich stalious iindci Tmpeiial contiol, ■would advocate the immediate opeii- 
mg of the station as an mtogial pait of the Impoiial Agiiculhiral Institute at 
Pusa, the ofiicei Hi-chance being attaclicd lo tbc Iiislitutc pcmliiig (he ioimation 
of the Sugai Reseaich Tiistduto He consulcis (ha(, if (Ins v ere done, v oik 
on the picssmg piohlcms of this aioa vould he staitcd at a much eailicr datS 
The lest of ns, howo^el aio avcise liom this couiso as ci eating an uiidc'tiiahlo 
confusion of activities hotveon the Ivo institutions and pai(ieiiluh because 
ve legaid the staitiug rtf tlie cane lescaich s(a(ion foi Noi(h Bihai undei pro- 
vincial contiol as of great irapoitanco ui emphasising the local int6iosts it will 
seivo and in onsuiing the active co-opoiation of the local nudioiitios without 
which oui cential oiganisation foi cane icscaich cannot hope to succeed 'We 
tiust, thciefoio, that iho Local Govoinmcnt vill see its wav to take oarlv steps 
foi the opening of a cane lesoaich station of not less than 200 acios in the neigli- 
bouihood of Pusa, if that locality is on detailed ovamination found suitable', but 
in any event m a coiitial and accessililo localitj vithiii the limits of Champaran, 
Muzaffaipur oi Daihhanga We do not, hovcvoi, msh to advocate the complete 
ahandoumeiit of the Sipava scheme Saiaii is still an impoitant cane tiact, and 
its thiee faetoiies and its many cane giowois aic as desoiiing of help ns those 
east of the Gandak Fuither, the obstacles to Sipaya proving of benefit to thrt 
eastern districts equally pieclude a station situated lutliiii their limits proving 
of benefit to Saran Theie is, thcrefoic, a good case foi letauimg a part of 
the Sipaya faim as a subsidiary station for the study of the paiallel piohlcms 
of cane cultivation in the Saiaii distiict, and placuig it uudei tlie control of the 
officer in chaige of the mam station 

88 It remains to considei 'whethei the cientiou of a special domonstration 

BemondraUon sugarcane only on the 

Imos we have already recommended for 
the United Piovmces is called for m Bihai Here again our attention may hrt 
confined for the present to Noith Bihar Tlie acioago undei cane here is con- 
siderable and mcreasmg ; while the cleai signs of expansion in the local sugar 
mdustiy open up a great piospeet foi the ciop m the near'futuib While hovr- 
evei, we think that this aiea offeis a wide field foi piofitahle woik in demonstrat- 
mg new varieties of cane and impioved methods of cultivation, which would give 

emp oymen to a stiong staff, we have to lemembei that experiment must 
precede demonstration and that at present little is Imown of the canes best 

tn wl ^ North Bihai, and of the methods of cultivation 

to which they will best respond Until some progress has been made at the canc 
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research stations now proposed in establishing such results, we do not consider 
that a special staff for cane demonsti ation work is required , and the simplei un- 
provements to which we have already drawn attention can be popularised by the 
general demonstration staff with whom the two new Deputy Directors of Agri- 
cuUure m North Bihar iviU presumably be supplied But we trust that the great 
value of a special staff for cane vull be constantly home in mind and that the 
Local Government will not hesitate to create such a staff as soon as the research 
work on the crop has sufficiently advanced to warrant it. 


Summary of Conclusions and Recommendations. 

(1) The special feafui es of Bihai ate tliai tfs climcrhc conditions are tianst- 
iional between the iiopical and the suh-iropfeal, that much of its cane is giowit 
without irrigation and much by Eiitopean planters and that it is the chief ccntie 
of white sugar manufacture diiect fiom the cane in India 

(2) Onssa is essenhallg a rice-tiact and offers na prospects foi cane 

(5) The Sone canal system in South Bihar offeis the best pi aspects fot 
cane, if the area can he drained 

{4) A drainage sinveif of this had is urgently requited , as, until this 
problem is solved, no agi icultiu at imp) ovemenfs aie possible 

(5) A diainage survey is alsa desitahle with a view to the i eclamaiion of 
ihe^fooded areas of Noith Bihar 

(ff) Pending action on i eGommendation (4) above, impiovemenfs aie only 
io be looTced for in North Biha>\ 

(7) The Agricultural Dcpaifmenfs infemnptcd looik on the identification 
and classification of indigenous vaiteiies should be lesmned 

(S) The propagation and dishibulion of pine sets of Beinja and otliei 
supetior vaiieiies among the iijots should now be undertaken. 

(9) Dr Barber^s ctosses and indigenous varieties of otliei Piovinces 
should be tested for their suitability to lyots’’ conditions, and special attempts 
should be made to seewe a good caily iipenei. 

(10) The importance of a pioTonged fallow or a gt een-maniii e ciop before 
cane is planted should he demonstrated to the lyot , and he should be la ged to 
tnhoduce a foddei crop into his cane lofation to benefit his small cattle and 

^improve their capacity for agiicultuial work. _ 

(11) The ryot should he taught to select his sets, to plant them less thicUy 
and in lines, to improve his after-cultivation and to use oil-cake manw es 

(15) The great need of the Emopean planfeis is improved varieties les- 
pouding to intensive cultivation , 

(1?) The Agiicultuial Department should take steps, loith the co-opeia- 
iwn of the planteis,to meet this need and to work out the lest methods of 
cultivation foi these varieties 

(14) Through the planteiM-a beginning may be made in introducing these 
improved vai leties and methods to small cultivators 
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( 15 ) The co-opeiation of the planters should he enUsted in obtaining 
supplies of oil-calce manuies ‘ 

( 2 <?) Worh on the impi ovement of agncuUure in the Tirhut division is 
now of the gieatest lugencif , and a Deputy Diicctoi for this division shoidd 
he appointed at once with a strong subordinate staff and a net-woih of Circle 
farms 

{ 17 ) The substitution of an AgncuUuial Chemist foi an Economic Botanist 
IS suggested to tale chaige of the cane leseaioh station foi North Bihai 

{ 18 ) The pioposal to locate this station at Sipaya ifi Saran district should 
be i econsidered 

{ 19 ) The futuie of the central factory industiy is in the districts cast of 
the Gandak rivei , and 'the main reseaich station should be located in one of 
those distiicts, possibly near Pusa 

{20) Sipaya might then be letained as a substation foi Saraii district only 

{21) A special demonsti ation staff foi cane will be icqimcd as soon as 
appieciable piactical lesults have been obtained at the reseaich stations 
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89. The Punjab lies between 27° 39' and 34° 2' N Although it is thus 

■well outside the tiopics, a point ■which is 


ClvnaU and soil. 


■of gieat impoitance in 


consideiing 


its 


cane problems, it stands second in point of acreage amongst the cane-growing 
Provinces of India Cauc is giowii in every district with the exception of 
f>imla, but it is of little account uv any of the nine distiicts west and noitli 
of the Clienab iivor Ljallpui and Guoranwala aie, m fact, thp only two 
important cane gioving districts in the ■wostci'n half of the Piovince The 
extremes of temperature m the Punjab aie vciy marked, the range being 
from below ficczing point in all the cane-giouing tracts m Dccembei and 
Januniy to a maximum at Lyallpui of 116 degiees in May and June The 
Punjab has in normal yeais tuo ■wcll-dofinod lainy reasons The fiist is 
the period of the cold vcathei lains which fall between the end of Dccembei 
and the middle of Maich The second, in which the gicatei pait of the lamfall 
IS recoil ed, is that of the south-iyest monsoon ■w’hich extends fiom the end of 
Juno to the middle of Scptcmbei The total rainfall decreases lapidly with 
the distance from the lulls In the submontane zone, winch mcludes the 
cane-giowmg districts ot Sialliot and Guidaspui, it vanes between 30 auc^ 40 
inches, vliilst at Lalioie it is only 18 inches The eastern cane-giowmg 
districts, ol uhich the laigest areas undoi cane are in Karnal and RohtaJr, 
belong to the uest Gangetic plam and have a mean lainfall of about 24 mches 
The rainfall in the L> allpur distiict, which has over 50,000 acios undei cane, 
IS only 10 inches As ui the Umted Provinces, the differences in rainfall are 
reflected in the poicciitago of ii ligated cane to the total crop The Lyallpui 
district grov/s nothing but nngated cane, wheieas in the Ambala district the 
percentage of unii ligated cane for the guinquennium endmg 1918-19 ivas as 
high as 78 4 and m the Iloshiarpur district 74 9 The soil of the Piovmce 
is an alhiMdl loam, generally sandy and faiily uniform m chaiactei through- 
out, though local diffeiences occur, the soil of the Lower Ban Doab canal 
colony being, for example, a hea^viei loapi than that of the Lowei Chenab canal 


colony 


90 The aveiage area of'thc Punjab, excluding Native States, duiing the five 
SiahHical, 1918-19 was 60,391,862 acres 

The net area actually cioppcd during 
the same period aveiaged 24,422,081 acres, of which 420,908 weie undei cane, 
the highest hguie leached bemg 502,836 acres in 1917-18 The average irrigated 
nrea undei cane was 338,050 acres, of which 199,315 acres were under Govern- 
ment canals, and the lemamder mainly undei wells The percentage of the 
area under cane to the not area cropped was 1 7 and to the total area under 
cane m India 15 4 The average yield of gur foi the qumquennmm was 
letuincd at 0 79 of a ton per acre 
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91 The varieties of cane groim m the Punjab have been classified by 

Di Barbel into five groups, of ivhich four 
Vaiteltes of cane canes and one a medium or 

Ganna cane In the first group he places Katha, Lain and Kansar, which he con- 
siders are closely allied to the Saretha gioup of the United Provinces. Katlia, 
sometimes called Chan, is the cane most generally found in the Province and 
IS giown equally extensively without irrigation in the submontane iiacts where 
the lamfall, though moderate, is insufficient foi othei vancties and under irri- 
gation in the canal colonies wheie it withstands the hot drj' climate better than 
they do It is a thin, rod cane which iipens earlj, is very hardy and has great 
tilleiiiig powers It is capable of wuthstandmg drought, floods and, though to 
a less extent, frost It has a low percentage of juice ownng to its high fibrtf 
content, but the juice has a high siiciose content and the gur made from it is 
said to keep better than that made from other vancties giowm. m the Punjab 
Lain, which iipens lather later than Katha, is evtcnsuelj grown on land irri- 
gated by wells and canals 'in the Karnal, Rohtak, and Guigaon districts It 
is a hardy cane and has been found to resist frost It is intermediate in height 
and thickness between Katha and Kansar, the latter of which is a tail, led cane 
appi caching Saretha in thickness Kansar is most often growm in those parts 
of the submontane tracts where the water supply and land are spocialh good 
On such lands it gives a heavy yield for the Punjab, a good crop giving forty 
maunds (1 47 tons) of gui; of excellent quality It is not as hardy ns the other 
members of the group and is only semi-resislant to frost It ripens about the 
end of December Di Barbaras second group comprises Dhnulu and Tcrcni 
of Gurdaspur, canes wdiicli are slighty thicker than Katha and onlj differ from 
it in a seiies of minute characters They require better soil than Katha and a 
more liberal supply of water and arc almost ahvajs grown on irrigated land 
They ripen later than Katha and have a softer rind and the sets aie more 
hable to be attacked by white ants at planting time Tlic only cane in Dr. 
Barber’s third gioup is Dhaulu of Plullaur w’hich is found in the submontane 
tracts of the Julluiidur, Ludhiana and Ambala districts and to a loss extent m 
Hoshiaipur and the noith of Kanial This vaiiety is xerj like Dhaulu of 
Gurdaspui in general habit of growdh, time of ripening and outtuni and quality 
"of gui Dr Barbel rcgaids it as a conncctmg link between the primitive 
Dhaulu of Gurdaspui and the dwarf, thick canes of the hlungo group of the 
United Pi 01 luces and Bffiar The canes of the second and third groups arc 
classified by Di Barber as quickly affected by fiost and quickly iccovering 
Dr Barber’s fourth group also comprises one cane only — Kanara of Jullundur — 
which IS very little groivn in the Punjab, though it is often seen in small 
patches in the submontane tracts to the east of the Beas riior It is slightly 
thicker than Dhaulu of Guidaspur and ripens to a blight gieen colour 
Owing to its soft imd it is very liable to be rvipcd out by frost in sex ere 
xvinters Dr Baiber does not mention Saretha among the thin canes of the 
Punjab but it is noxv groxvn to some exeiit m Kainal and Panipat w’here 
it has m all probability been introduced from the United Provinces Thd 
only common cane of the Ganna class in the Punjab is Kahu xxffiich Dr Barber 
considers obxuouslv to belong to the Pansahi group This cane, xvhich requires 
more water and better land and cultivation than any other x'ariety in the 
Punjab, is widely distributed over the Proxunce as a chexxung cane near toxxms, 
its soft rind making it a favourite for this purpose As a giir-makmg cane 
it is practicallx' confined to the Gurdaspur distiict xxfficre the conditions for 
its growdh arc specially suitable It is a tall, green cane becoming paler on 
ripening, xvhich it does very date It yields xvell and gives gur of excellent 
quabty It is. hoxvever, subject to red rot and is also quickly affected by 
frost, though it recovers rapidly Dr Barber mentions another cane of the 
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Ganna class, Meriln, winch he describes as veiy similar to Kahn This is only 
fonnd in tlie south-east of the Province and, hke Kahn, is 'grown almost entirely, 
foi cheving 

92 Di Baiber’s classification of the canes of the Punjab, much of the 
of mil on angaicane mateiial for which was supplied by Dr 

Baines, late Agricultural Chemist, and 
3ifr Southern, late Deputy Director of Agriculture, has already been mentioned 
Woilc ou cane in the Promnce has been mainly carried on at the Gurdaspur 
farm where it dates from 1911-12 It has been almost entirely confined to 
varietal tests and only a small quantity of a medium cane of the Pansahi gioup 
from Bihai, P 0 J 105 and Uba have been distributed to cultivators Dr 
Barber's seedmgs have been under trial for the last two years Three of them, 
CO 202 and 205 which are thm canes and 221 which is a medium cane, are said 
to be ^promising and a lecent report mentions CO [205 and Dhaulu as 
the best canes on the faim this season hlention should be made of the 
survey of the conditions of cane cultivation in the Amritsar and Gurdaspur 
districts which was carried out by Dr Barnes and has been continued in the 
Karnal and-Rohtak districts by kli Wilsdon, the present Agricultural Chemist 
In the course of this survey Dr Barnes investigated the frost resisting powers 
of the different varieties of cane with the results stated m the preceding para- 
graph 


93 Tlie system of rotation followed m the Punjab differs m different parts 
1 . of the Provmce, but, spe’aking generallly, 

AgncuUnral practice \ 1 , 

tlie most common rotation in the central 
and western districts is (1) wheat, (2) cotton or maize, (3) a raht (cold weather) 
crop which may be a fodder crop such as senji {Mehlotns parviflora) or a pulse 
such as mO'Sai (lentil Eivum lens) and then (4) cane Where this rotation 
is followed, the rahi catch crop is usually sown either mth maize or cotton in 
the hot weather and is cut and fed to cattle m January It is, however, often 
omitted and cane then folloAvs maize or cotton diiectly Cano sometimes follows 
a rahi crop after ton months’ fallow and is itself followed by a crop of chan 
(juar grown as fodder, Andropogon soigimvi) or cotton sown in May or maize 
sown in July On lands on which river floods leave an annual deposit of silt 
the rotation is either cane, fallow, cane, or cane, wheat, cane In the east of 
the Province the most usual rotation is either (1) cane, (2) a mixed crop of 
cotton and metin (a spice, the botanical name of which is Tngonella foemtm 
giaecum) followed by (3) cane, or (1) cane, (2) a mixed crop of maize and 
moth (a pulse, the botanical name of which is Phaseolus aconitifolms) and 
(3) cane 


The agricultural practice of the Punjab is not m general more advanced 
than that of the western distiicts of the United Provinces Where cane follows 
-a laht crop, t c , when a ten months’ fallow is given, ploughmg begms as a rule 
immediately after the han’'est of the tahi crop and is continued until cane is 
- so-wn, the numbei of ploughings being usually about fifteen, though in some 
cases it IS as high as thirty to fifty Wlien cane follows maize or cotton, the 
number of ploughings is less, and when it follows a rahi catch crop, is not more 
than two or three, as the land caimot then be ploughed until shortly before cane 
IS sown As m the United Pi evinces, the sets for somng are usually obtained 
,fiom the previous ci op or are purchased locallj’-, though m the east of the 
Province it is recognised to be advantageous to obtain sets from Meerut Whole 
canes are, as a rule, used for cuttmg into sets The canes mtended for sets are 
buried when fiost makes its first appearance, as is done in Douisiana where 
L3ISO " S ‘ 
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fiimilar conditions exist Tins is found to secure better and quicker germina- 
tion If tlie cold n Gather is mild, these canes are allowed to remain standing 
in the fields until the end of the haiwest and aie cut as they are requiied for 
son mg This sometunes results in disaster, if fiost occurs at the qiid of the 
cold weather ^ 

The usual method of planting is to lay the sets flat in the furrow behmd 
the plough at a distance of eight to tn'olve inches from each other The sets 
are pressed down with the foot, six or seven men being employed for this pur- 
pose to every plough in use As the furrows are about eight to mne inches 
apart, 'the plough does not completely cover the sets in the preceding fuirow 
This IS done by the sohaga (levellei) vhicli is run over the field three or four 
times after the sets have been planted and covers them nath a layer of three 
or four inches of earth, and has the additional effect of bringing up the moisture 
to the sets Planting, as a rule, takes place about the-middle of klarch and 
the number of sets used per acre is about 25,000 No selection of sets is practis- 
ed, all that the cultivator does bemg to see that each set contains at least two 
buds 

'After the cane has been planted and before it appears above the ground 
the field is hoed with a hagiui, a broad-bladed hoe, the blade of which is set at 
an angle of 45 degrees to the handle This hoeing serves the double purpose 
of improving the texture of the soil and conserving the soil moisture The 
■field IS then gone over again with the leveller and, where the land is irrigated, 
IS laid out in beds foi that puipose Where canal water is jivailable, these 
beds are of the roughest type The land is merely flooded and no attempt is 
made to iirigate by fuiiows or to usp the water as economically as possible 
as IS done when the land is irrigated from a well The numb*er of irrigations 
given vanes from eight or ten on the western Jumna canai, where the rainfall 
IS comparatively good and the soil retentive of moisture, to sixteen or eighteen 
on the Lower Chenab Canal, where the rainfall is scanty and the soil relatively 
dry The cultivation aftei the cane has appeared above the ground is con- 
fined to weeding and hoeing At least four hoeings and weedmgs are consi- 
dered necessary and more are frequently done The hoeing is done with an 
iron blade fastened to a wooden handle at an angle of about 60 degrees and thg 
^weeding by means of a hand implement in shape very like a trowel After 
the cane has reached a few feet m height it is impossible to penetrate into the 
Cl op and further cultivation ceases In the Hoshiaipui district the leaves of 
the dhah tiee {Biitea fiondosa) are laid on the young plants to protect them 
fiom the sun It is a common practice in the Province, when the crop is heavy, 
to tie two or thiee canes together by then leaves in order to prevent lodging 

Throughout the Pronnee farm-yaid manure is the principal ipanure 
used, though cnide saltpetre, and village refuse are applied when they 
aie aiailable The usual rate of application of fann-yard manure is about 
134 to 14^ tons per acre, but in the Guidaspur district, where cane follows 
maize and senjt, this is not applied fo the cane crop but to the preceding crop 
The residual effect combined with the ploughing m of the senp stubble leaves 
the land lust iich enough for cane The manuie is usually applied in February 
a V eek or two before the cane is soivn In the cane growing tracts the value of a 
leguminous fodder ciop suck as sann hemp {Ciotalaua pmcea) or mnng 
(Phascohis mt(ugo) is widely recognised, and m the Jullundur district sanu 
hemp IS frequently giown solel}' foi the pm pose of being pl6ughed in previous 
to a cane crop As in the United Pioviuces, the cultivator believe that the in- 
digenous canes do not respond to high manurmg and that this leads to a fallmg 
oft m the onabtv*45r>tH 
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C.ine in tlie Puniab is sown about the middle of Maicb Hai.vesting begins 
eaily in Decembei and continnes till Febriiaiy, so that cane is on the giound 
foi about a month less than in the United Piovinces 

94 As staled in paragraph 90 above, of the average area of 420,908 acres 
T)otpei( of (he ericiision of suffaicane under cane in the Punjab ,338,050 acies 

vndor tinoniton iriigated, 199,315 by canals and the 

remaindci mainlv by wells Almost exactly four-fifths of the cane in the 
PioMiice IS, theiefoio, growni undci iiiigatiou, and in these ciicumstances it 
becomes nccessaiy to examine the piospects of an extension of cane under 
iingation Tins is specially necessaiv in the case of canals in view of recent 
and piospoctive iiiigation developments Befoie doing this we vush to make 
one position in legaid to the possibility of such an extension clear 

In our Cliaptei on the United Piovmces w'c have pointed out that the shoit 
period dining which cane is on the giound, the limitation of the peiiod of 
vigoious and active giouth to the warm, moist, monsoon months and the occur- 
lence of low temperatiii cs in the noithein distiicts lendei the cane problems of 
the Pro\ luces of great complexity Conditions are even more uufavouiable in 
the Pnniab, where the monsoon period is shelter and the cxti ernes of tempeia- 
tiiie aio gieateii In spite of this serious handicaii, the area undci cane in the 
Punjab IS greater than it is in Java The ciop is undoubtedly a piofitable one 
and, though the outtum of cane and sugai pei acie compaies badly with that 
of moie favoiuably ciicumstanccd parts of India, the lelatnelj’’ low costs of 
cultivation in the Punjab as compaied with Soiithein India and Buima 
leave the cultivator a margin of profit which, even if puces were 
considerably below those picvailing at piesent, would be greater than 
he could obtain from any other crop Theib is eveiy reason to believe 
that the aiea under cane in the Province will expand, wliethci in consequence 
of tho stiurulus of high prices, the construction of new iriigation piojects or 
the expansion both oi population and cultnation in the noimal coiiise of events 
tWhilst, theiefoio, *tho climatic and otlioi conditions of the Piovince aib such 
that cane must always occupy a subsidiaiy place to that of wheat and 
cotton, and there would be no justification foi any etToits to secuic an increase 
in acreage at the expense of those crops, its importance is such as to deserve 
that a much gi eater degieo of attention should be paid to it than has been paid 
in tho past In spite ot the disadvantages iiiidei which the cane crop labouis in 
tho Punjab, we se'e no reason for doubting that an impiovement in the present 
yaiieties is possible, and that a marked increase in outturn can be obtained by 
appljing improved methods of cultivation both to these and to tho vaiieties 
now giouTi , and \\e make recommendations to this effect m paiagraphs 108 
and 109 below 

95 The figures m tho procedmg paragraph have shown that nearly half 

(oj S-iiHtng canals the cane gioryn in the Punjab is irrigated 

(t) The mnndalion canals. ]jy canals As the conditions of both 

Chmate and water supply differ considerably in^ the cane-growmg tracts, 
yrc propose to deal very briefly with the piospects of cane in the areas com- 
manded by the more important canals We may state at once that 'we see no 
prospect of any extension of cans on the numerous inundation canals in the 
Province An inundation canal is one which has no weir at its head and is,, 
therefore, eiitiiely dependent for its supply on tho rise and fall of the river 
from which it takes off •'For this mason, the areas irrigated by the inunda- 
fiQii canals inHhe Punjab fluctuato enormously, but a supply of water cannot 
be dep.cuded on vith certainty bctqrc J^Jay, whereas cane is sojvn m Maroh 
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The rainfall in all the tracts seived by such canals in the Province is very scanty 
These conditions, in our opinion, preclude any expansion of cane cultivation 

1 

96 It mil be convenient to take the peiennial canals of the Province in order 

from east to west The Western Jumna, 

(ti) The Western. Jumna canal -which takes off from the river Jumna at 

Tajewala, commands a tract in the Ambala, Kamal, Eissar and Eohtalc 
districts, as v ell as m the Delhi Province and the Native States of Patiala and 
Jind, 2,735,000 acres m extent of which the greatest area irrigated in any 
one year is 876,000 acies The annual lamfall varies from 42 inches in the 
north-east of the tract to 11 mches in the south-west Wheat, cotton and 
cane are the principal crops in order of impoitance, the average area under 
cane foi the five years ending 1918-19 being 65,681 acres, though an 1917-18 
it was as high as 85,345 acres This is the laigest average area returned by 
any canal m the Punjab, though in 1916-17 there were 9,000 more acres under 
the Lowei Clienab than there were under the Western Jumna The river 
Jumna has a compai ativelv small catchment area “in the Himalayas, and is, 
therefore, moie dependent on rainfall than any other river in the Puniab 
The supplies m the rivei are, in consequence, liable to be short in the cold weather 
and this shortage is prolonged mto the hot weather, if the snoivfall in the 
Himalavas is poor or if there is no ram m March and April In consequence 
the rise in the river is on an average about six weeks later than elsewhere 
m the Pi ovinee and the canal does not give a steady supply up to its maximum 
capacity until the beguinmg of June As cane land requiies water from the 
beginning of March, it will bo seen that the irrigation conditions on this 
canal cannot be regarded as very favourable to the cane crop This is borne 
out by the fact that, notmthstandmg the recent stimulus of high prices, the 
area under cane on the canal m 1913-14 was higher than it^has been in any 
year since 'except 1917-18 We consider, therefore, that the area under cane 
directly iingated fiom the canal has, m all probability, reached its limit 


97 The Sirhind canal, which takes off from the nver Sutlei "at Rupar in the 

Ambala district, irrigates both British 
(itt) The Sirhtnil canal territory in the Ludhiana and Peroze- 

poie districts and that of the Native States of Patiala, Nabha and Jhmd It 
commands an area of 4,526,000 acres of which the greatest area irrigated in 
any one veai is 1,609,000 acres Piior to 1917-18 the highest area under cane 
on this canal had been 6,800 acres as long ago as 1909-lQ The years 1917-18 
and 1918-19 showed large proportional increases to 10,225 acres and 17,781 
acres respectii ely , but we were mformed that this expansion must be ascribed 
to a puiely temporary boom and that the 1919-20 aica shows a distinct decline 
The mam factoi operating against tlie cultivation of cane here' is not so much 
the watei «iipply as the quality of the soil This is especially poor m the 
western and southern portions of the commanded area which are very sandy 
and subject to severe sandstorms in May and June We agree, therefore, that 
the cane area on this canal is more likely to shrink than to expand beyond its 
present limits 


98 The Upper Ban Doab takes off from the river Ravi at Madhonur 

TT 7 . 7 . 7 7 Ml the Gurdaspur district It commands a 

( J The Upper Jan Deal canal .tract in the Gurdaspur, Amritsar and 

7 , Lahore districts 1,783,000 acres m extent 

vhich IS thickly populated and contams several laige toivns The greatest 
area it has i^igated m any one year is 1,201,000 acres The noimal 
annual rainfall is 24 5 inches There has been a marked mcrease in the 
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area under cane on tins canal in recent years For the five years ending 
1918-19, it aveiaged 40,121 acres agamst 30,328 acies for the previous qum- 
quennium Wo understand that theie is no possibility of any extension of 
irrigation under the canal omng to the shortage of supphes in the Eavi iiver 
‘duiing the cold weathei months Any increase in the area under cane can 
only ho obtained, theiefore, at-tho expense of some other crop , and the increase 
in the cane acreage in recent years appears to show that the cultivator is 
■nulling to make such a substitution, if puces provide a sufficient stimulus 
On the whole, theiefore, whilst some small extension of cane, up to perhaps 10,000 
acres, seems possible on this canal, it ^vlll come as the result not of any improve- 
ment in irrigation facihties hut of economic conditions such as the contmuance 
of prices high enough to mduce the cultiiator to plant cane m preference to other 
crops 


OJ The five hilled canals 


99 The remaining five perennial canals in the Punjab, — the Uppei and 

Lowei Jholum, the Uppei and Lower 
Chenab and the Lowei Ban Doab — are 
intei dependent m the matter of water supply and it ivill therefore be convenient 
to tieat them togothei As their name miplies, the Upper and Lower Jhelum 
canals take oil from the river Jhelum and the Upper and Lower Chenab canals 
from the river Chenab The Lower Barr Doab canal is supplied by the Upper 
Chenab canal Although the Upper Jhelum canal iiiigates the tract through 
which it passed, its mam function is to carry the suiplus water of the Jhelum 
liver (after due allowance has been made for the needs of the Lower Jhelum 
Canal, which takes off from the river some twenty miles below Jlielum city) to the 
head woiks of the Lower Chenab canal in order to replenish the supply m 
llie Chenab rivei Tins it does by rciplacmg in it for use in the Lower Chenab 
canal tlie equivalent of the water taken out by tlie Upper Chenab canal As 
in thn case of the Upper Jhelum canal, the iiiigation of its oivn commanded 
area is not the mam function of the Upper Chenab canal This is to carry 
such supplies as may be available from the Jhelum and Chenab iivors ivith' 
their canal systems to the iivei*Kavi foi utilisation by the Lower Ban Doab 
canal The five canals thus depend for then supplies on the Jlielum and Chenab 
rivers The Upper Jlielum, Upper Chenab and Lovei Ban Doab canals have 
only lecently been opened The Lowei Jhelum and Lowei Chenab canals have 
been vorkmg foi seveial years and the irrigation under them is fully 
developed 


The position and magnitude of the five linked canals and the absolute and 
relative impoitance of the cane ciop under them can be gathered fiom the 
information given in the folloiving table 
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Ix)Ttcr Chenab ••• 

Gti 3 rim\ala, Ljall- 
pnr and Jhang 

3,385,0C0 

2,339,000 

41,030 

69,'CO 

74^39 

(1917-18) 

Xoucr Jlielum , 

Shahpur and Jhang 

1,3G8,000 

831,000 

4,682 

7,139 

10,743 

(l‘<17-18) 

Upper Clienab 

Sialkot, Gujranunla 
and I/j allpur 

1,013, COO 

• 437,000 
'(018,000)" 

^ ot oi>cncd 
till April 1G12 

5,282 

7,095 

(1916-17) 

Xo^cr Btti Doab 

MontgoAerj and 

Multan 

1,001,000 

• 078,f OO 
{87',000) 

> ot opened 
till 1913 

2,692 

6,777 
(1^18 19) 

Upper Jhelnm 

Gujmt 

I 

691,000 

, 

•217,0f0 

(317,000) 

Ivot opened till December 
1^15 " 

6,363 
(1918 19) 
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In normal years, there is ample "water in the Jhelum and Chenah iivcrs from 
the middle of March to the end of October to fill the five canals to the maximum 
capacity for which they have been designed The figures we have given above 
show, m our opmion, that an appreciable extension of the area under cane on 
these canals, more especially On the newer canals, the Lower Ban Doab, the' 
Upper ‘Chenah and the Upper Jhelum, may be anticipated The prospects of 
an extension on the two latter canals are perhaps more favourable than on the 
other canals of the group, as they irrigate submontane tracts in Avhicli, if the 
supply of water m the canals is deficient in February and March, the rainfall 
or even the moisture in the soil is sufficient to permit the planting of cane The 
factor which limits the extension of cane on all the canals of the group is not so 
much the water supply as the competition of cotton and wheat Cane is on the 
ground so long that it not only competes wuth cotton during tlie IJiai if season but 
also with wheat both at the begimimg and end of the » aht reason It rcqtiii es far 
more water than either wheat oi cotton and the cultivator therefore prefers to 
use his supplies for those crops Another factor which militates agamst an 
extension of cane is the heavy expenditure on labour its cultivation requires in 
comparison wnth other crops and the scarcity of the labour supply in the canal 
colonies On the wdiolc, how'evci, if the stimulus of high prices, continues and 
othei economic conditions remain as atpieseiit, an expansion of the aica of cane 
on the linked canals may be anticipated vath some confidence It is impossible 
foi us to offci any opinion of value as to the probable extent of tins expan- 
sion, but wo would mention that an estimate placed before us gave the ultimate 
Urea under cane which might be expected on the Lower Bai i Doab canal as 25,000 
acres, on the Uppei Chenah canal ns 32,000 acres, on the Lower Clienab canal as 
100,000 acies, on the Upper Jlielum canal as 16,000 acres and on the Lower 
Jhelum canal as 14,000 acies, a total of 187,000 acies This represents an in- 
crease of 87,000 acies over the area undei cane on thesfi canals in 1917-18, 
the largest so fai rccoided The conditions of watei supply on the linked 
canals are so much moie favouiablc than they aie elsewhcie in the Piovince, 
and the consequent possibihty of intioducmg improved vaiioties is so much 
greater that, if this extension could be secured, it would undoubtedly repiesent 
a valuable adition to the sources of sugar supply in India 

100 There are at present three impoitant irrigation projects under con- 
(bj Canal proj ecu sidciation in the Punjab which, if carried 

(^) neSnZjrallej/ canals piojcct I'^sult in a coiisideiable mcreasc 

in the aiea under cane m the Provmce 
The most miportant of these from the pomt of view of oui enqunies is the 
Sutlej Valley canals pioject wLich will utilise the water of the Sutlej to improve 
the mundation system on both banlis of the iiver and will protect a considerable 
area, of land at present unirrigated The land on the light bank of the river is 
entnely in Biitish teriitoiy, namely, the Lalioro, Montgomeiy and klultan 
districts, whilst that on the left bank lies mainly in the States of Bahawalpur 
and Bikanir The project piovides foi three wens on the Sutlej below its 
junction with the Beas, and one wen on the Chenab belo\v its junction with 
the Sutlej , fiom which twelve, and possibily thnteen, canals in all will take 
off It will, m addition to extending iriigation to new tracts the gross, 
command^ area of which is some 3^ million acies, take up all the irrigation 
done by tlie Upper and Lower Sutlej mundation canals and by tbe munda- 
tion canals m the Bahawalpur State as well as half that under the Grey canals 
m the Ferozepore district Altogether 1,600,000 acies of existing mundation 
irrigation will thus be benefited Cane, when gi owm on these mundation canals, 
has to be irrigated by wells at the begmnmg and end of the season Though! 
■the total area under it m the tiacts commanded by the existing canals is very, 
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■small, tlieio reason to believe that tbe provision of a supply conti oiled by 
■yreirs would be follo-wed by a considerable expansion , as even at piesent m 
some localities tbe pioportion of cane giown to tbe total cropped area is as 
-bigli as 11 pel cent Tbe tracts on tbe left bank of tbe iiver wliicli -will come 
undei irrigation for tbe fiist time, if tbe project is cairied out, are not suitable 
foi cane owmg to tbe sanduiess of tbe soil, but -we were mformed that 
there is a veiy large area of Crown waste land on tbe rigbt bank tbe soil of 
wbicb is in eveiy way as suitable for cane as that of tbe Lower Obenab and 
tbe Lower Jbelum canal colonies Tbis is a matter wbicb should, m our 
opinion, be further mvestigated , as, if this uiformation is correct, tbe tract 
might prove a suitable one for tbe location of a central factory We have 
throughout our report emphasised tbe desirability of factories controlbng tbeir 
©■wn cultivation when possible and though, as we have already pomted out 
there are many parts of Lidia which aie m other ways more favourably 
circumstanced for tbe location of a central factory than any part of tbe 
Punjab, tbe control of its o-wn^cultivation is of such great importance m con- 
ti ibutmg to tbe success of a factory as to counterbalance somewhat serious 
disabibties in such matters as tbe varieties of cane groivn 

In these circumstances we consider this pre-eminently a case m which tbe 
^possibilities of gro'wmg improved varieties of cane 'with intensive methods of 
•cultivation might well be asccrtamed by tbe giant of land on terms similar to 
those on which grants have already been made on tbe Loivei Ban Doab canal, 
vybere two estates are held on condition that tbe grantees grow improved 
varieties of cotton under tbe super'vision of tbe Agricultural Department which 
takes over tbe seed If it were estabbsbed in this w'ay that tbe conditions were 
smtable for cane gromiig, factones would undoubtedly follow at a latei: stage, 
and tbe giants, tbe produce of which until tbe factories eventuated would be 
converted mto gur, imgbt well serve as tbe nucleus of their source of supply 
jWe consider this course preferable to tbe giant to a factory at tbe outset of a 
block of land sufficient to make it independent of other sources of supply , 
as, if such a giant were made befoie tbe local conditions bad been mvestigated 
in tbe way we propose, tbe project might result only m failure 


CuJ The Bhaha Bam pi eject 


101 Tbe Bbakra Dam project is also a project for utilising tbe waters of tbe 

nver Sutlej It is proposed to construct a 
dam at tbe Bbakra Gorge some 40 miles 
above tbe point at which tbe Sirbmd canal takes off irom tbe river Tbe height 
of tbe dam will be 260 feet and the full capacity of the reservoir is estimated at 
21 million foot-acies The* water thus made 'available ivill be mamly utibsed m 
extendmg irrigation mto tbe and tracts of tbe Bobtak and Hissar districts to tbe 
west and soutb-we'st of tbe area commanded by tbe Western Jumna canal, where 
an extension of cane cultivation is possible, and to part of tbe Bikanir State 
The project will also irrigate part of tbe area at piesent commanded by tbe 
Sirbind canal As we have already mentioned, tbe tract commanded by tbe 
latter canal is not very suitable for cane , and it doesmot, therefore, seem likely 
that tbe Bbakra Dam project, if earned out, will result in any very great increase 
of tbe area under that crop It should perhaps be stated that tbe mciease in tbe 
irngated area of tbe Provmce which will result from tbe completion of this and 
tbe 'Sutlej Valley canals project is estimated at 5^ million acres annually, tbe 
increase in tbe area irngated m Jilwiif bemg about 24 million acres 


102 Tbe third of tbe projects under consideration is tbe Thai project which 

provides foi a perennial canal taking off 
(zitj The Thai pi eject from the left bank ot tbe river Indus near 

Man and irrigating a large tract in tbe Mian-wali and Muzaffaigaih districts and 
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smaller areas in the Shahpur and Jliang districts The gross area commanded 
hy flow irrigation will be very nearly five million acres, whilst that commanded 
by lift irrigation -will ho about 128,000 acies The culturable commanded area 
will be very nearly 2^ million acres exclusive of 04,000 acres ivhicli will be 
11 ri "able by lift It is proposed to iriigate annually 75 per cent of these 
aieas, oi about 1,900,000 acres, of which half will' be undei and half under 
IJiaiif crops The water supply will be ,implo and the soil is said to bo a fair 
loam and not unsuitable for cane In the normal course of events, therefore, 
thcic should bo an appreciable area under cane, if this project is earned out 

103 The above summary of the prospects of cane on existing and proiccted 

rej Nummary ofcancmulcr canals, which we realise thaLwe have not 

eatskiig and projected canals the technical knowledge to make as full a<3 

could be desired, has sliomi, we think, that without any special propaganda m 
favour of cane the area imder that crop is likely to expand considerably in the 
near future, especially if the stimulus provided by the piescnt high prices con- 
tinues Wlnlst the aiea of cane undei the Western Jumna and the Sirlund canals 
will, in all probability, lemain stationary, that undei the fiv'e linked canals should 
inciease , and the completion of the Sutlej Valley canals and Thai projects 
should mean a i datively large addition to the cane aioa of the Piovinco Wo 
venture to think that the possibilities of expansion we have enumeinted add 
stiength to the recommendations in regaid to agncultmal practice and oigani- 
sation VI Inch we shall make below , 

104 Wo would recommend, as w'o have foi the Sarda canal system in the 
(d) Tossihlity of concentrating cane m ITmted Piovinccs, that the Agiiculhiral 

canal areas Dopaitmont should make every elTort to 

secure that cane should bo grown m concentiatcd areas undei now iirigation 
systems, as concentration will greatlv lessen and mav entirely obviate any 
difficulty in meeting the needs of the crop foi water It has been sugggested 
to us that efforts should also die made to secure the concentration of cane areas 
on existing canals bv givnng additional facilities of supply to cultivators wulling 
to glow impiovmd vaneties of cane and to adopt intensiv'c methods of 
cultivation We do not feel competent to offer any opinion on the fcasibihty 
of this proposal, but wmuld point out that the question of provuding additional 
supplies 111 the Uiauf season was discussed at some length in the Report of 
the Indian Cotton Committee with the object of promoting long staple cotton. 
That Coimmttee pomted out that, in addition to the effect an mci eased, 
supply during the Wiauf season would hav’^o on the area imdei cotton, it 
would enable more short season fodder ciops to bo grown and would encoiiiage 
the cultivation of green manure crops They consideied a greater mteiisity of 
cropping desirable agriculturally, so long as it tended to enconiage a greater 
variety of crops, and especially the growing of more leguminous crops View- 
ing the matter from this standpomt, they expressed the opinion that the piopor- 
tion of cereals giowii on the /Punjab canals was too high but, though an mcrease 
in the hhai if supplies would have a beneficial effect in reduemg the proportion 
as a result of more crops bemg grown in Iclianf, they did not regard it as likely 
to decrease the total food production of the canal colonies They therefore 
recommended that a large distributary on one of the existmg perennial canals 
should be selected in consultation with the Agricultural Department to which 
largely increased supphes would he given durmg the IJiaiif season, and that 
an agricultural officer should be placed on special duty to advise the cultivators 
on the selected distributary in regard to cioppmg and lotations It was em- 
phasised that nothing should be done in the matter of mcreased supplies which 
.was not capable of bemg repeated on a much larger scale, should the experiment 
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]^ove successful We understand that it has recently been decided to make this 
experiment oh a distributary bf the Lower Chenab canal, the carrying capacity 
of tthich will be mcreased by 50 per cent , and we would suggest that cane'shoulcf 
be inbluded in the experiment The importar"'’ supplies in the 

Icharif season in the case ‘of cane lies in the ; . i sup’phes would 

ofter not so much of expansion as of concentration We pomt out m Chapter 
SIX below how essential concentration is to the successful working' of a central 
factory, but we are hero lookmg at the ihatter agriculturally rather than commei- 
cially, t e , from the pomt of view of securmg steady supplies of water winch 
Will enable better Varieties of cane to be grown with better metliods of cultiva- 
tion over a large compact area ' ' 

105 We have throughout this Eepoit emphasised the importance of proper 
' ’ ' ' ' drainage as a factor ui the successful cul- 

fej Drainage an I loater-logg ng tivation of cane In tracts vduch become 

water -logged or m which the subsoil water table rises ivithin a few feet of the 
surface ohlv very infeiior varieties of cane can be grown The rise of the sub- 
soil water table has thus an important bearing on cane cultivation Water- 
loggmg occuis on nearly all the perennial canals in the Puniab , but the 
areas water-logged arc at present very small m comparison with the areas 
irrigated For many years past the Punjab Irrigation Department has 
devoted much attention to the question both of its preventiun and cure Experi- 
ments With various kmds of water-proof lining for channels have been earned out 
on the Upper Ban Doab and Lower Chenab canals , but the work practically 
ceased at-tlie outbreak of the wai, as the advantages gained weie not com- 
mensurate with the expenditure incurred An experiment on a big scale is to 
be earned out on the mam hne of the Bikanii canal of the Sutlej Valley project, 
the Bikanir State having requested that the first 71 miles of this canal should be 
lined There thus appears no likeliliood that this problem, which we legard as 
of jgreat unportance, will be lost sight of 


106 Wells in the Punjab, which irngato one-third of tbe aiea under cane, 
m ir 71 f '' worked almost exclusively by bullock 

/ e irnga ton power at present, but a considerable num- 

ber of tube wells of the types patohted by Captam J Ashford, QBE, Superin- 
tendent, Public Works Department Cential Woikshops, Amntsai,. and; Mi 
T. Miller Brownlie, Agricultural Engineer, have been installed m various 
parts of the Province There is no doubt that in the Punjab, as m the United 
Provmccs, there is a wide field for the development of pump irrigation from 
both tube and masonry wells Such a development might lead to a consider- 
able exp^ansion of the area under cane especially in tracts commanded by 
inundation canals, as water would then be available for planting and’ final 
waterings, which it is not at present Authoritative mformation legardmg 
the comparative cost of irrigation " from canals, from wells worked by 
bullock power and frOm wells worked by pumps is not yet available , but such 
evidence ^ on this pomt as ,we received showed that, whilst* pump irrigatibn is 
nmeh more expensive t'han irrigation by canals, it is cheaper 'than the present 
method of raising lYater by bullock poweV One' estimate gave the cost’ of irf ight- 
ing cane from a tube wel\ as 33 per acre when the sub-soil ,watei level is 10 
feet below the surface anil at lls 55 pei acre when il is 30 to iO feet lielow the' 
surface We' strongly recommend, as we have done for the Umted Provmce^, 
fhal'a thorough' investigation of the subject should bd carried out at 'an 'early 
date' The further recommendations on this pomt which wd havd made'^for the 

phited Provinces apply with equal force to the Punjab ’The comparatively la'rge 
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reccminendatioii tliat a separate biancli of llic Agxicultural Engineering Depare* 
ment mth a stiong staff should be formed to deal solely with well boring and 
pumping installations O^ie formation oi such a branch will enable the Depart- 
ment to devote more attention to work on improved agricultuial implements and 
the introduction of small power machinery In tins connection we would refer 
to the remaiks wo have made in paiagiaiili 49 above on the desirability of 
concentrating woik m paiticular tracts in order to secure a rapid impiotemcnt 
in agricultui;al practice and also to facilitate supervision 

The Public Woilcs Department’s liydro-elccti ic installation wLicli lias been 
working for some years past at Amiitsai lias sliowm the possibility' of irrigation 
from a group of wells worked from a ceiitial pow'or station A much more 
important bydro-elcctric scheme wdiich w’C understand is undci investigation is 
for the provision of power from the Sutlej iivcr The project is intended to 
utilise the fall of 400 feet in the Sutlej river Ashich occurs between the Milage of 
Maluana, twenty-five miles ahoA'e the site selected foi the Bhakra Dam, and tho 
town of Kiratpur, about tAvoiitj'-fivo miles below' it It would furnish 300,000 
hoi&o power Avliich could bo tiansmittod ns far as Delhi, Lahore and Lyallpur. 
The completion of the Bhakra Dam would increase the power a\ailable to 300,000 
horse power We aic not m possession of sufiicient details to enable us to pro- 
nounce any opinion rogaidmg the possible effect of the scheme on canc 
cultivation and would, therefore, meielj point out that, if any power from 
it IS tiansmitted to Delhi, the transmission line will pass thiougli the districts 
of Ambala, Eai-nal and Eohtak, which ha\e a laige area midei cane but in 
which tho possibilities of improvement aie limited by the lateness of supphes 
in the Western Jumna canal The installation 6T tube avoUs AAorked by cheap 
electric poAver Avould enable this difficulty to be OAcicomc 

107 In the recommendations that A\e haA'o to make beloAV for the miurovc- 

, ,, , ment of cane cultiA ation in the Punjab Avc 

AnncuUural mpiovcments , ^ j . 

^ piopose to confine oui attention to areas 

irrigated whethei from canals or avoHs The bulk of tho 80,000 acios of cane now 

groAvn Avithout iiiigation is groAvn as a speculation, a fau loturn m gur being 

obtained, if the lains happen to be piopilious, and the crop being dcAoted to 

fodder, it the lains fail, as they often do Cane gioAA'n mider such conditions 

offers no prospects whatoA'cr of impiOAung the pioduction of sugar in India : 

the likelihood of substituting for the existing Aaiieties a better Aariety w'hich 

Avill Avithstand tho adveise conditions of prccaiious rainfall, exti ernes of 

temperature and diy atmosphere being i emote and tho enhanced cost of 

better metliods of cultivation not being justified by any assurance of 

mcreased yields 

lOS The classification of the Punjab canes has already been carried out by 

Dr Baiber, but no Avoik has so far been 

(a) mproved xauehci done on the isolation of pure Ime cultures 

in each group We are doubtful, lioAAeA'ei, A\dicthei this is of so gicat im- 
portance in the Punjab as it is in the Dinted PioA'incos and Bihar find Orissa^ 
Avhere climatic and other conditions A'aiy much mdie maikedly than in the 
Punjab, and wheie the consequent vaiiely of the indigenous canes locally grown 
IS also much moie mdiiv*' J Although, theiofoie, Ave icgaid it as a line of Avorb 
which requires takmg up here as elseiA'lieie, Ave do not consider it an essential 
preliminary to the local Agiicultuial Depaitment’s Avoik on the improvement 
,of mdigenous varieties Similarly the extensive area over Avhicli a cane of such, 
established superiority as Katha has spiead lenders it less necessary for special 
steps to be taken for the provision of an adequate supply of sets of tins variety. 
The more important Imes of Avoik in this Provmce, therefore, are those noyr 
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'being followed at Gurdaspur — ^tbe importation and testing of pure line cultures 
of the 'superior varieties of other Provinces and exotics and the trial of Dr. 
Barber’s crosses on a field scale This work requires to be extended and the 
number of experiments to be multiplied, particularly by the mclusion of ex- 
periments on Pauiida, the mam object being to ascertam the improved methods 
of cultivation necessary foi the successful adoption of these varieties, a pomt 
on the importance of which we have laid particular stress m paragraph 51 of 
Chapter HE As progress is made, moreover, in the adaptation of unproved 
varieties to Punjab conditions, it mil become necessary to establish a separate 
station for the supply of hill sets to meet the demand which the inevitable dete- 
rioration of such varieties creates There is no lack of suitable sites for such 
a station, which should, of course, be withm reasonable distance of a railway; 
bne, and the selection of a site may be left to the ofiScer to whom we recommend 
below that the sugarcane work of the Provmce should be entiusted It is, in 
any case, not an immediate requirement 


109 Much the same defects are noticeable m the cane cultivation of the 
^ , , ,4 1 ,7 .1 Punjab as in that of the cane grower m 

' ‘ the United Provinces and Biliar and 

Urissa His cattle, it is true, are distinctly supeiior, with the result that he 
IS able to use a bettei type of plough, and to plough more efficiently and to 
a greater depth Also a fodder crop of senjt (Mehloiiis paivifloia) frequently 
finds a place in his cane rotation , but this is piobably due lathei to the 
greater need for fodder created by his heamei type of cattle than to a desire 
to improve the followmg cane crop In icspect, certainly, of his failure to 
select his sets mth care, of the excessive number of sets ho plants pei acre, 
of his wasteful use of canal water, and of the inadequacy of his after culti- 
vation, he has still much to learn , and, though no experiments have so far 
been earned out in the Punjab to prove whether existing yields of gur can 
by the same methods bo enhanced to the extent of the eight to ten maunds 
attainable in the United Provinces, there is no doubt that an appreciable 
increase can be effected by then adoiition, and this should be actively and 
mdcly advocated In particulai, the advantage of plantmg m weU spaced 
Imes, mth the consequent economy in sets and possibility of continuing after 
cultivation throughout the gioivmg peiiod of the crop, should be demonstrated 
and the practice of earthing up the canes mtroduced The moie advanced 
S 3 ’’Stem of ticnching which we have described in paragiaph 61 of oui Chapter 
on the United Provinces, is difficult to adopt in the Punjab where the supply 
of labour is more linuted and therefoie more dear than it is in the United 
Provinces, noi is it economically justified mth the thm canes at present grown. 
[When the local Department of Agiicultuie, however, has succeeded m 
establishing improved varieties of thick and medium canes, there will, we thmk, 
be an opening for the adoption of the tieiich system in the canal colomes 
where there are comparatively laige estates owned by men of considerable 
means and trenchmg by mechanical poiver, such as steam oi motoi tractors, 
is possible In the Punjab also, where such a large proportion of the cane 
crop IS irrigated and where it certainly requires fai more water than m the mord 
easterly Provmces, the solution of the problem of the pioper water requirements 
of cane is of special importance, but the question itself is a general one, and w5 
shaU deal with it in Chaptei XV below We would, however, invite special 
attention to the important experiments on mndrowmg and clampmg of eand 
as a protection against frost which have been conducted at the Tarnab farm 
in the North-West Frontier Province and an account of which mil be found 
in our next Chaptei Frost is a hardly less pressing problem of cane culti- 
vation on the Punjab that it is m the Frontier Provmce, and no tune should- 
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hP lost we ihmk, m mitiatmg e^ponmcnts to see llO^Y far similar mctlioaa 
can bo'rcliGd on to overcome the difficulty of frost m the Pmiaal) 

' 110 Ecsearch woik on canc in the Punjab is at present piactically confined 

to the Guidaspui faim vlnch is controlled 
Orgamsafion Deputy Diicctoi of Agriculture 

of the Ghrdaspur Ciiclc, an unwieldy charge mcludmg no less than 15 districts, 
thou-h his work IS in effect, we understand, confined to only seven of thorn The 
fann%vhicli was started with the piimaiy object, of impioving the sugarcane 
crop of the disti jet, has gradually dnerged from the original line of uorlc, until 
it jio\v ptivs considGrfll)ly more uttcntioii to ‘wliont tliriTi to crino l^lsoA^licrc 
cane is practically neglected Tins lias boon moic or loss incvitaWe with 
a Department which has included only tlircc Deputy Directors of Agricul- 
ture in addition to four expert ofliccrs at the Lyallpur College, and the time of 
uhich ha', been almost entirely taken up witli the moic important crops cotton 
and nheat At the same time ive trust that, ulicn the impending expansion of 
the Depaitment matorialisos, cane willreccue the attention vlnch its existing 
area, its gicat present and still greater potential \alno, and the special difficulty 
of its successful cultivation demand The first step in this iccogiution should 
he the restoration of the Gurdaspur farm as a sugarcane station, the work on 
wheat and other crops being tiansfcrred elsewhere This is pieforahlc to tho 
transfer of tho canc work to a new site, both because the cxpci imenls on cano 
have covered a longer period and because continuitv is pciliaps a gi cater 
essential m the conduct of cano cxpci imcnls than it is ivith other crops Tho 
present area of the farm is, we believe, approximately 160 acres, and the 
whole of this is icqmrcd if the solution of enne problems on a field scale 
is to he cffoctivelv caiiicd out Di addition to Guid.ispui, also, uc recom- 
mend that a second canc icsoarch station of some 200 ncios should bo osiablisb- 
ed m the inlcicsts of tho cane groucis in the c.mal colonics IVo haio not 
had an opportunity of invostigatmg locally or in detail tho question of an 
apjiropiiate site , hut wo would suggest that, in ordoi to >;pioad lesoarch work 
in the canal colonics as fai as possible, the station should not be located in 
the neighbourhood of the Lj allpur farm Conditions in the most easterly 
districts of the Pionnco diffoi to some extent froni the conditions in tho sub- 
montane and canal tiacls ubicb tbc Guidaspnr and canal colour stations 
here proposed will respectively scrv'c NcvcrUicless vc do not considei a third 
station foi these districts to be necessary, since thoir problems approximate 
closely to those of the Mcciut division of tlic Dinted Piovinces, and it should 
he possible to deal with them from tho research station uc have already recom- 
mended for that area Two cane stations will, therefore, suffice for the Punjab r 
and, tbougli, as in other Provinces, these should uUimatelv pass under the 
control of the central rcseaich oigainsation wo recommend in Pbaptor SXIII, 
we tinst that they vill bo organised as cane research stations exclusively with- 
out delajq the new station proposed, like that already oxistmg at GUrdaspur, 
heing established under provincial control 

311 "With the very large area already under cano m tho Punjab, with tho 
Sfnj ,piospccts of consider ahlc extensions, par- 

ticulaily in tho now canal colony aieas 
and with two cane research stations and a station for tho propagation of lull 
aets, there vill be strong justification for placing an officer of the Indian Agri- 
cultural Service in wholetime charge of the research work, both chemical and 
aglicultural, on canc in the Punjab Is^r need wo' repeat here tho reasons 
a ready given in carher Chapters for onr view that this control should ho ccntied 
fn jii Agricultural Chemist ratfier than m Economic Botanist or a general 
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agiiculiural officer The present cadre of the Department includes only one 
post of Agricultural Chemist, and we hope that the Local Government -will now 
see its way to apply for the cieation of a second such post, and to place one 
of the two officers, when the second is obtamed, in sole charge of the cane re- 
search work of the Province This officer would later be absorbed m the Imperial 
Tesearch organisation together with the stations under his control ;With re- 
gard to demonstration woik, we understand that the increase of the number of 
Deputy Directors from three to six has already been sanctioned, and when 
these posts have been filled, it will be possible to conduct a properly supervised 
demonstration propaganda on a greatly extended scale Moreover, research 
work on cane has here, as in Bihar and Orissa, not yet proceeded far enough to 
produce any large volume of practical results for demonstration Here also, 
therefore, we consider that a special demonstration staff devoted solely to cane 
is not at present required, but that it will be required when substantial progress 
begins to be made with the solution of the various cultural and varietal problems 
at the research stations 


Summary of Conclusions and Recommendations. 

(1) The short monsoon period and the extremes of t&nperatuie must 
always be a serious handicap to cane in the Punjab , and it will remain of 
less impo) lance than wheat and cotton 

(2) Nevertheless the came aiea is large and likely to expand and lower, 
costs of cultivation compensate for lower yields than in tropical India 

(3) The importance of the ciop theiefore warrants much greater attention 
being paid to it 

{4) Given the stimulus of high puces, theie are prospects of consideiable 
extension on the Upper Ban Doab a/nd the five linked canals 

(5) A considei able extension may be anticipated also, if the Sutlej Valley, 
canals pioject is canned out 

(6) Laige ateas of Crown waste land suitable for cave aie said to exist 
in the commanded aiea on the light ba/nk , and this should he investigatedi 
with a view to the location of a cential factoiy controlling its own cultivation 

(7) The possibilities should be aseei tamed by the giant of land foi culti- 
vation of impioved canes by intensive methods on the lines of giants already 
made foi the growth of improved vanciies of cotton 

(8) Theie should be a further appreciable increase in the cane area, if 
the Thai project is canned out 

(9) The Agricultural Department should promote concentration of the 
cane areas under new irrigation systems 

{10) Cane should also be included in the experiment shortly to be carried 
out on the Indian Cotton Committee's recommendation with a view to 
promoting con-centr ation on existing canals by means of increased tvaieti 
supplies to selected disUributanes in the kharif season 

{11) The comparative cost of irrigation from canals, from wells worled 
by bullock power and from tvells worked by power pumps should be investigated 
L3ISC ' 5 . 
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{12) 'A scpaiafe branch of the Agricultural Bnginecnnq Bcpaitment 
should be created to deal solelif tviih well boring and pumping installations 

(13) Hgdio-electnc schemes may provide the means of tube well iiriga- 
tion ivoihed fiom cential power stations 

{14) It is useless to suggest impiovements in the cultivation of limit Igaled 

cane 

{15) The work on trials of superior varieties from othei Provinces, exotics 
and ciosses from Coimbatore should be extended, and Paunda should be 
included in the expet imenis 

{16) A station fot the supply of hill sets will be leguired, but is not an 
immediate necessity 

{ll) Gieatei cate in the selection of sets, the adoption of planting m hues, 
economy of canal water and the practice of eai thing up should be advocated 

{18) Thete should be a futute fot the iiench system of cultivation in the 
canal colonies 

{19) Expet intents should be initiated to test the advantages of clamping 
and windi owing as a ptotecUon against ftost 

(20) Gutdaspnt should be resioied as a icseatch slaiion fot wotl on cane 
only , and a second such station should be opened in one cf the canal colonies, 
prefetably some distance fiom Lyallput 

{21) The reseat ch station recommended fot the Meeiut division of the 
United Pt evinces should deal with the ptobletns of the castetn districts of the 
Punjab 

{22) A whole-time post should be cieated foi the supiei vision of all cane 
"reseaich wotl in f.he Ptovmcc and a second AgncuUuial Chemist should tel 
1 eci lilted to fill it 

f23) A special demoiistialion staff for cane is not immediately lequiicd^' 
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112 The North-West Fiontiei Province lies hetneen 3l° 4' and 36° 57' N 

It IS thus well outside the tropics, and 
imaie an tot woithy of mention that the Peshawar 

Di'^tiict, Mhicli glows about four-fifths of the cane m the Piovince, lies fuither 
north tlian Louisiana, the northeni houndaiy of nhich lies along the 33rd parallel 
of latitude The onlv distiict othei than Peshanai nliich returns more than 
a negligible area under cane is Bamiu, nhich has an area of about 6,000 acies 
The extremes of tempeiatnie are even moie marked than m the Puniab, the 
normal vaiiatioii at Peshawai being fiom 30 degrees in December to 120 degrees 
-in May and June Poui degrees of forest aie, however, the maximum which 
has been recorded The Piovuice has two lamy seasons, the monsoon season 
and the season of the winter rams The Peshawai valley, vhich is the pimcipal 
cane growing tiact, leceives an approximately equal amount in the two seasons 
Both sources of supplv aie, however, piecaiious and, although the annual lain- 
fall at Peshawai aveiagcs 13 29 inches, it is sometimes little more than 10 
inches The Peshawai valley has light, poious soil undeilain by stiong, 
letentive clay The soil of the Chaisadda Tahsil is a rich alluvimn In the 
Bannu di strict, the soil on which cane is groivn is a heavy loam 


113 The average area of the North-West Frontier Provuice, exclusive ol 

Native States, during the five year s ending 
StaMical 1918-19 was 8,571,614 acres Of this the 

net area actually cropped during the same peiiod averaged 2,289,173 acres, of 
w'hich 32,147 acres were under cane The percentage of the aiea undei canc 
to the net aiea cropped was 1 4, which is only exceeded m the United Provinces 
and the Punjab The percentage of the same area to the total area under 
cane m India was 1 2 The average jneld of gur for the (jumquennium was 
returned at 1 02 tons per acre 


114 It IS a vhry lemaikablo fact that the only cane grown in the prmcipal 

cane groving tract in the most northerly 
Vanetm of cane Piovmco of India, m which, as the figures 

given above show, the extremes of temperature are very marked, is a 
thick cane — a soft, white Paunda which has very long mternodes and: 
a high percentage of juice The hiMon" of the introduction of Paunda varieties 
into the Noith-AVest Frontier Proidnce 5s mteresting In 1853, Captain Coke, 
the Deputy Commissionei of Kohat, brought in a hard, led Paunda which con- 
tuiuod to be cultivated until about 3867, when it was discarded m favour of the 
present variety which rapidly supplanted the local varieties except m the Bamiu 
district, -where a thin cane which has not been identified is still gio-wn It cannot 
be said that the reason why the North-West Frontier Province is able sucoossfiillv 
to glow a variety of canc w^hich is veiy much superior to the ^alletlos generally, 
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e-romi all over NoiUicrn India has been satisfactorily explained, hut it appears 
to he connected with the high degree of humidity which prevails in the Peshawar 
valley, even m the hot weather 

115 Vdluahle ivoik both on cane and hect has been ^ Mr Robertson 

Biovm, Agiicultural Officer, dnrtng the 

Ihstoiy of woil on sngarcanc years on the mam agiicultural 

station in the Province, that at Taniab near Peshawai Reference to the work 
on beet will be iound in Chaptei XVI below The work on cane has consisted 
not only ot varietal tests but also of experiments to ascertain the \ alue of the 
nractices of clamping and viiidroAvmg A desciiption of these practices and 
of the conclusions vliich niav be dravm from the lesults obtained at Tamab 
will be found in the follovnng paiagraphs The vaiictal tests have established 
that D-74, Assami Red and Barbados 246 ripen earlier than the local Paunda 
These are now being propagated v ith a view to tests on a field scale under cul- 
tivators ’ conditio 


116 The area of cane in the Noith-Wcst Fionticr ProMnee outside the 

Peshawar District is so small that the 
igncultural ptaduc agricultural practice of that district alone 

need be described It is woitliv of description m some detail, as the cultnation 
IS of an unusuallv liigli oidot That the cultivatoi undei stands the needs of his 
cane crop is sliomi by the fact that his lotation almost always includes a 
leguminous foddoi crop of clover {Tnfohnin i aupinatum) locally known as 
shaftal Tlie most common lotations are {^) clover, cane, chillies, vheat and 
{n) clover, cane, mai/e, wheat Clover is planted in October and supplies 
fodder foi cattle fiom the middle of November to the middle of Maj Another 
lotation which is not unusual is barley (or less often vlieat) with cane planted 
in the growing ciop, chillies, w'hoat , but when cane is planted in growing barlev 
01 wheat tow'aids the end ot Maich, it is tlie result of special cii cimistances 
It is avoided as fai as possible, as it is leahscd that much heavier manuring is 
then required 


In 1 egard to the provision of sots, the problem before the cultivator in the 
North-West Frontiei ProMnee is to preserve the canes intended for sets through 
the winter months when, if they were left standing m the fields, aU the buds 
would be dcsliojed bv frost Ho solves this by lesoitmg to clamping, a 
method similai to^^that used in Euiopo foi prosemng roots or potatoes The 
canes which will be used foi sets in ^larch and April arc taken out of the ground 
with roots, leaves and tops intact about the end of November, when the first 
touch ot fiost appeals A pit is dug to receive them and they are placed in 
it 111 a neat, flat heap in which they lie parallel to each other The heap is 
then coveied ^Vlth six inches of earth The work at Tamab has established 
conclusively that cane can be preserved in clamjis until the end of March with- 
out suffering any appreciable iniury The pits are opened at the etid of March 
or the bcgmmng of April and, whilst the clover crop is still green and ngorous, 
shallow furrows about th,ree feet apart are made through it by the country 
plough The sets, which arc about 14 inches long and contain three sound buds, 
are placed end to end in the furrows TJiey are not coveied wnth soil, but a 
handful of soil is applied to each end of them A liberal watering is given to 
the clover crop when the cane is planted Wliole canes are used for'^cutting 
rnto sets, but the root jomts are specially preferred About 40 to 50 maunds 
ot sets (about 5,000 to 6,000) arc used to the acre Sets which are badly affected 

y red rot are discarded, but the cost of sets is'so great, that those which aie 
slightly diseased are used 
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In Apiil a cnttmg of the clovei ciop is taken and laid alongside the cane 
to lot and cniich the soil The clovei ciop is linallj' cut foi fodder about the 
middle of May when the canc is flora 18 inches to 2 feet high The space 
between the lines of cane is then hoed and the lemains of the clover crop aie 
ploughed in At the same time a handful of vell-piepai'od faiiii-yaid manure 
IS applied dnectly to each plant The second hoeing is given ahont siv weeks 
latei, when maniiie is nioie liheially applied In July the soil between the lines 
IS dug over and all Iho maniiie the cultivatoi can afloid is then piled round the 
plants Eaithing up is done in Aujpisl This pievents the ciop fiom lodging, 
and no wiapping oi tvmg of plants is necessary Ratooning is not practised 
Twenty to thuly M.iteiings in all arc given, fioui the middle of Maich to the 
middle of November _ 

■Well 1 oited fann-j ard manure is the only manure used It is highly valued, 
and, as stated aboie, it is seldom, if ever, ploughed into the laud, but is doled 
out in spaiing handfuls to each plant The manuiial value of the clovei crop 
consideiably induces the necessity foi olhci manuie. 

Cane in the North-'West Frontiei Piovince is planted about the end of 
Maich It begins to npen caily m Noiembei and as soon as frost appeals 
the cultivatoi stalls cutting it Ilai vesting lasts till the nnddle of Pebiuaiv, 
so that canc is on the giound from eight to eleven months 

117 Expel iments in vindroving have been in pi ogress for some yeais on 

the Tamab farm Wmdioiving merely, 
WtiidiOKirg consists in pulling up the canes and laying 

them on the ground in lovs, the loaves of one low oxeilapping the canes of the 
picMOus rov Occasionally, however, the canes aie stacked like sheaves 
of com Both the name and the jiractice come fiom Louisiana, ■\\hoie wmdioy- 
ing has been found an effective method of piesciMiig cane dm mg peiiods of 
fiost Its effect on cancs fiom the chemical point of mow in the Noith-AVost 
Fiontier ProMucc has been caicfully imostigated by Mi ,T W Leather and 
Dr W II Ilairison, Impel lal Agiicultural Chcimsts Their investigations 
have shoism that canc can ho succossfullj’- prcsciicd by vundi owing m the 
Peshavar valley Whilst vindioumg causes the puxity of the juice to deteiio- 
rate, it leads to a concentiation of the juice with the lesult that the amount of 
cr} staUisable sugar pei unit weight of juice loinains approximately constant, 
though thoic are obiiously fever units The weight of ciystallisahle sugar 
coiitaiued m a ciop of wmdiov^od cane inci cases lapidly at fiist A period 
then follovs dm mg vhich it icinams piaeticnllv constant, and theicafter dete- 
iioration sets in The period dm mg vhicli canes can he preserved without 
dcteiioration vaiKS in diffeiont seasons, but in any particnlai .season 
xaries vuth the incidence of heavy lams It vould appear that a month is 
the longest pciiod dmingvilnth canc can he pieseived by windrowmg without 
dctcnoi ation, hut that, even when it is kept foi three months, the loss is veiy 
small compared wnth that which lesults when the cane is left staiidmg during 
fiost followed by lan and a use in tcmpeiatuio, conditions which fieqnently 
occtti in the Peshaw'ai valley dining th(5 cold weather. 


118 No cane is giowm in the North-West Frontier Piovmco Except under 

. 11 ligation Of the 32,147 acies under cane 

exienston of cane e „ 

an avoiagp of 9,464 acres was grmvn on 

canals m chaige of the Public Works De- 
partment, the remainder being mainly on 
distiiet canals w'hich aie managed by the revenue authoiities, the distiibntion 
liSISC ' T 


Tt expects of the exienston of cane 
■ttndci trrxgalton 

(a) J’ubltc Ifor/s Department canals. 
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of mater being m tbe liands of tli? cnllivators thenibclveB. Only a votr amall 
amount of cane ib gromi under wells The nrigation byslems in cll.ugc of the 
Public Woihs Beparhnent .iie fom in number, the Upper and Lower Sunt canals, 
the Kabul Rncr canal and the Paharpnr inundation canal It ib nnncces«arv 
to dcsciibe these in detail, as there appears little prospect of nn extension of 
cane on anv of them uith the possible exception ot the Kabul River canal, Tlic 
limiting factoi on the Pah.iipur Ccan.il, which takes off tiom the Bilot creek 
o( the Indus and iriigafcs part of the Poin Ismail Khan disliict, is the great un- 
ceituiniv of supplies in Septemhor and October On the Uppci and Lo^scI Su.it 
canals, which iniguto the noitbciii ‘•ub-diMsion of the Pesli.ii'ar di^^lnct, it is the 
scantiness ol supplies fiom Scploinbcr to Ko\ cmboi The Sunt i is ei commoncos 
to f.all about the beginning of September and roaches llm cold uc.ather Iciel .dioiit 
the middle of October Piacticnlly all the supplies in.ulahle at the head ol the 
Upper Suat canal in Scptemhci .and October arc leqnircd foi the irrigation of 
lice m the Suat \allev, uhilst the supplicb .it the head of the Louci Suat eaiial, 
which, it mas be noted m passing, rctinns about tv o-Uurds of the total area of 
cane on canals in chaigc of Iho Public Works Pepaifmont, Jinie to meet ilio de- 
mands not only of the canal itboll but .ilso of tlie nimn district canals uliicli 
take otT fioni the ii\ci louoi doun On both canals tiiero is also a keen demand 
foi water for the iiiigation of the tahi crop uhtch commences at this period. 
The Kabul incr canal, uJiicli iingatcs the Posliauar Millej m the ‘•oiithern part 
of the distiict, has an ample supph ot uatcr all the jear louncl It i^, houeici, 
a sm.all canal, its ciiltuiahlc cotnmancled area being letmiicd at acics onh 

The total area iriigated hv the c.uial dniing the fne }eiir>, ending P)JS-]h aicr- 
aged about 40,000 acios, ot uhicli appioximateh 21,400 acios ucic irrigated in 
the lltarif season and 21, GOO in tlio raht season As the iner.ige area under 
c.ane foi tlio bame period uas 2,5')1 acics, the poicent.igo of cane to the Jhaftf 
rultivation is o\oi 10, uhuh i^- dislinclK liigh There is, houiver, rea'-on to 
lielicvc that it might ho still fiirtlmi incieased, if the ciiltiiators could di'-pnsc 
of llieir cane diroctlv instcnd of being compelled to coincil it into giir, a point 
to which u 0 Inuo made fintlier rcfcicncc in dealing with the district c.an.ds below 

We would moutiou that wo mspoctod a large area of land at the tail end of 
tins canal ulncli had become so badh watoiloggod that it bad completely gone 
out of ciiltnation, but uliieh .ippoared as siiitablo foi cane as ntn other land on 
the canal, if it ucio propoili diaiiied Wo ueic nilonncd, howcier, that, men 
if it weio drained, it wonld he necessari to remodel the canal in mdon to pio- 
vide w.atei foi it We leg.ud it ns a m.ittei tor regret that so l.iigo an aica 
.should ha\o been .illoued to pass out of cuUivatum through picicntiblc cause®, 
and would icconmiond that the possihilities ol diaming it mid proMcling water 
foi it should he im estig.ited 


119 Ko exact information as to the area of cane on the district c.anals in the 
. , Pcbh.iu.u dishict IS foithcoming, but a 

coniiiaiison of the liguios loi the cinaK in 
charge of the Public Woiks Dcpaitmcnt with tlio total fignres foi the c.aiio area 
of the disliict appeals to show that it is at least 12,000 acres TJic gi eater pait 
of this IS on can,als wdiich tal e off fioin iho Kahiil nicr Theic is no difliciilty 
of supply 111 those canals, the disti ihiitioii ot uatCi lioin uhieh is, as alicadv 
stated, ariangcd by the cultnatois themselves Tlio 1 actor limiting the 
extension of cane in this aiea is not, Ihoicforc, the clmractoi of flio 
wato. supply but the difBcultv m disposmg of iho produce Our enquiries 
showed that the cultivators aio desuous of gi owing more cmio than 
they do at present, but are lamented fiom doing so hy the difficulty m obt.imirig 
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tlie laboui supply necessary to convert it into gur and, also in disposing of the gur 
when made This difficulty would’be overcome by the establishment of a central 
factory for which the tract appears a suitable one, more especially as, if beet 
were grown, a possibility which' has been demonstrated by the experiments 
at Tai nab to which we refei in gi eater detail in Chapter XVI, and if the question’ 
of providuig fuel for woiking up beet at an economic rate were solved, such a 
factory would have an exceptionally long worlang season We are fully aware 
of the desirability of making the' Province self-contamed in the matter of tood- 
stutf s to a gi eater extent than it is at present, but we would point out that the_ 
work at Tariiab has shoivii that the excellence of the rotation of which cane forms 
a part and the high cultivation it requires have a marked effect in increasing 
the outturn of the food crops in the rotation 

120 As we have already stated, the cultivation of cane in the North-West 

Prontiei Province is of an unusually high 
AsncuUuial mprovemenU Therers, m consequence, little that 

the local Agricultural Dep^^artment can do in the way of impiovmg it The im- 
portance of selecting sets for planting which are free from disease should bo 
msisted on, and efforts should be made to mduce the cultivators to adopt the 
practice of vundioiving The advantages of this practice have been estabhshed 
on the Taniab farm, hut it would appear that so far it has not been taken up 
outside the farm We aic inclined to doubt whether the very useful work which 
has been done at Tarnab has made as gieat a difference to the agiicultuial 
practice of the Piovince as it would have made, had theie been a stionger de 
monstration staff We do not knoiv how fai the special political diffi- 
culties arising m this Piomnce preclude the possibihtv of any material 
expansion of demonstration work beyond tlie neighbouihood of Peshawar and 
Mould, therefore only say that, if they do not, an increase in the subordmate 
staff of the Department is very desirable in order that the advantages of such 
practices as that of wnidrowmg may be demonstrated to the cultivatoi on his 
own lands 

Til regar<rto the mtroduction of improved varieties, the great need of thd 
Province is an early iipenmg cane, but such a cane must not be mf error to the 
local Paunda The successful intioduction of an early ripemng variety would 
obviouslv afford a moie satisfactory solution of the problem of preventing loss 
from frost than the spread of wiiidiowmg The tests Avhicli have been cairied 
out at Tamab have sliovm that D 74, Assami Eed and Barbados 246 iipen 
earlier than t^e local Paimda, but it has yet to be established that they are 
superior oi even equal to it ivlien grown by the -ordinary cultivator Further 
Avork Avill be necessary before a definite- decision on this point can be reached, 
and the question aiises Avhether such work^should be earned on at Tamab or at 
a separate station directly undei the Sugar Eeseaich Institute We do not con- 
sider the area under cane in the Province oi the importance of the crop in its 
agricultural economy sufficient to justify us iii lecommendmg a separate sub- 
station foi work on cane, and aie of opinion that such A/ork can be carried on by, 
the local Agricultural Depaitment to Avliich the Sugar Eesearch Institute would 
give all the assistance possible We undeistand that no difficulty has hitherto 
been experienced in cai lying out the chemical Avork required at Tarnab, as the 
Imperial Agncultuial Chemist has been able to lend a man for this purpose 
duniig the crushing season This ariangcment may not ahvays piove feasible, 
and AA’e consider that it Avould be an adyantage both foi cane and other crops 
if the ProAnnee had a chemist of its oaati, who might be an officer of the 
Provncial (or Class II) Service If this recommendation is accepted, the 
Tarnab farm Avill require increased laboratory accommodation^ 
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Ttrr. KOBTH-Wr^T ritOSTITR rrOMKCI 


Summary of Concltisions and Recommendation s, 

* 

(1) It IS icmailahlc that the clncf canc gwttv in the Nni th-Wrsl Fionttcr, 
Ptovjncc, dcsintc its northcih/ latitude, is a ilncl cane. This is apiiarcnthj 
(onnected luih the high himidity in the Peshaivai valtcg 

{Z) Canc cidtnatxon licto is of an mnsuaUg high order, csperialhi in ic~ 
spoct of lotaUons and gieen inanintng and the picsct nation of set^ hy clamping 

(3) Eocpciimcnts in wind) owing show that if prrsoves canc fiom detenora- 
Iton foj a maarimum period of one month, but that it involves comparatively 
little loss of suciose up to as much as ilnee months 

(^) Thcic IS little pi aspect of crlcnsion of canc under the Puhhc Woihs 
Dcpaitmcnt canals except undci ihn Kabul iiver canal 

(5) The limiting factoi on the district canals is not the wafer supply hut the 
lach of lahou) foi mahing giir nnd of mail els for selling it 

(C) The t) act commanded hy these dtsfiiet canals seems suifahle fot the 
’cstahlishnicni of a cent) at factoi y, patlicidaily if it could comhinc beet and lanc 
siigai manufactui c 

(?) The Agiicultuial Depaihncnt should dcmonstiatc the iinpoitahce of 
care in selecting sets and ivindioiiing 

(S) Unless political objections ci>st, the subordinate staj) n; the Ufpait- 
ment should he increased to admit of moic icidcsprcad dcmoiistialion uutl 

{9) The gieat need of the Proi nice is an caily iipciung canc 

{10) A sepal ate lanc lescaich station is not justifn d , and lanc noth should 
continue undci the contiol of the local Agiicultuial Dcpaitmcnt 

(11) An appointment of Agiicultuial Chemist should he cicaied, and a 
Class II ofjicci should be appointed to it 
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BENGAL. 


121 Tlie Presidency of Bengal lies between 20° 35' and 27° 13' N and is 

almost entirely snb-tropical In acre- 
Chmate and sotl. under cane it now stands fonith. 

amongst tlie Piovmces of India, tbough. twenty 3 ’ears ago it was easily second 
The causes of the gieat dechne m cane eultiiatioii aie refeired to latei in this 
Chapter Cane is growni m every district of the Provmce, not excepting Darjee- 
Img, but IS a crop of small unportance m the Presidency and Chittagong dm- 
Bions The distiict wnth the largest area under cane is Dmajpur m the 
Eajshahi division w'hicli letuins about 30,000 acres The area undei cane 
m the Pa^na distiict in the same division, wduch in 1900-01 was leturned at 
60,000 acres, had in 1919-20 fallen to 4,600 acies In the Dacca division the 
most impoitant cane giowmg districts aie Dacca and Bakaigan 3 , each with 
an area of over 20,000 acres In the Buidwan division the Buidw’an distiict 
returned an area of about 18,000 acies m 1919-20 Owing to the absence of a 
revenue staff m Bengal the district figuies can only be regarded as approxima- 
tions 


Climatically, Bengal consists of two faiily distuict tiacts dmded bj’' a line 
joining Kliulna and Darjeelmg Wliilst all over the Proinnce the total ramfall 
IS heavy, varjnng from about 55 mches in Western Bengal to well over 100 mches 
in parts of Eastern Bengal, rainfall in March and April west of the Ime just 
mentioned is comparatncly laie and the first showers of the year are often 
received as late as Maj^ The monsoon in this tract ends somewhat abruptly 
and the rainy season is consequently confined to the five months from May to 
September East of the line, on the othei hand, rainfall in hlarcli and April 
18 common and the monsoon lasts into October, givmg a ramy season of some 
eight months’ duration In this area vast tiacts m the Dacca, Bakarganj 
Fandpur, Tippera and ^Mymensmgh districts are more or less deeply submeiged 
during the monsoon period The village sites only are left above water and boats 
are the sole means of communication It need hardly be pomted out that these 
conditions suit jute and nee very much better than they do cane , and it is mainly 
for this reason that, except in the neighbourhood of Dacca city and in parts 
of Bakarganj, where a considerable area of cane is grown for chewing purposes, 
there are only a few tracts in Eastern Bengal where more than small scattered 
crops of cane are to be found It should be mentioned that the whole Piovince 
suffers severely^fiom cyclones and that in 1918 the cane crop in the neighbour- 
hood of Dacca was destroyed by one of these 

The soil of the Province is throughout the alluvial soil of the Gangetic plain, 
bnt there are considerable local difference in quahty The old alluvium of the 
Eajshahi and Burdwnn divisions is a stiff and intractable soil not very reten- 
tive of moisture, whilst the -alluvial land in Western Bengal beyond the reach 
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of floods wliicli IS the most important class of land on ■winch cane is grown, is 
usually loamy and consequently fairly easy to i\oik Thioughout the districts 
of the Dacca and Ra^shahi divisions theic aio vast tiacts of alluvial land 
which are annually submerged and cniiched Anth silt 

122 The average area of Bengal, excluding Natne States, duiing the five 

years ending 1018-19 was 50,469,937 acres 
Statistical actually cioppcd duiing the 

same period averaged 24,625,880 acres of vhich 222,660 acres vere under 
cane The percentage of the aiea under cane to tlie net area ciopped vas 09 
and to the total area imder cane in India 8 1 The average j-icld of gur for 
the quinquennium was returned at 108 tons per acie 

123 Nowheie m India is a careful suivc 3 ' from the botanical and chemical 

points of MOW of the canes gioivn niord 
raiieties o/caiie iiccessaij than it is in Beng.nl The 

range of canes giomi in Bengal is mdei than it is in anj' other jjnit 
of India, and nowheie, as Di Baihei points out, is it more diflicult to 
distinguish the three classes of Uldi, Ganna and Pnunda canes Tins is mainly 
due to the presence of a inimhei of Aaiietics vhich npjiear to be intenncdiate 
between Ganna and Paiinda canes and which Di Baibei considers me the 
descendants of introductions vluch have talvcn place during many ccntuiics 
from the tropical parts of India As in Bihai matters arc still further 
complicated by the iiitroduetion of exotic Aaiiotios in leceiit years INfany 
of the Mauritius vaiietios Aihich have been brought in h.ivc not onlv lost their 
original names and iiumliors but have been given cntiielj yiong names, tho 
Taniia vaiietics being now' Imowm ns Java canes in Biiidwan The uccossiIa for 
the survej' suggested above w'lll thus be clem and it will bo undei stood whv tho 
desciiption of the canes of Bengal which follows is c\en less complete than that 
gmen foi the ProMiiccs alrcadi dealt with Khafii, foi example, was described 
to us both as a tlini) tall, hard-riiided cane and as a soft, thick cane, presumably 
owang to the fact that tho same name is used for entnely different \arietios in 
different parts of the Province Of the canes Ailiich fall under tho class of thin 
or Ul^h canes, tho most impoitant is Khan, a thin, \eiv liaidA' vniietv which is 
giowm all OA'ei the Pionnce and is speciallj* losistaiit to both drought and water- 
logging It gives a good j'lcld and an excellent qualitj* of gur Khagii and 
Ikii are mamly gro-wn m the flooded lands of East Bengal, Khagn being said to 
survive even when groAvn in six feet of watei for tliico months The gur made 
from Khagn is considered inferior to that from Bai Khala (or Lata) in 
Eastern Bengal and Chinia m 'Westorn Bengal are the thinnest canes of this 
class, their thicloiess being no more than that of a man’s finger Khala is 
grow'U on poor, flooded land Avhich -will grow no other Aaiiety Tire crop is fre- 
quently used only for fodder and, when gur is made from it, it is of such iiifoiior 
quality that the only purpose it serves is lor curing tobacco The canes winch, 
may be considered as falluig in tho class of Ganna oi medium canes me Kha'jli, 
DhalSunder, Magi and Purr Kha^h is a purple cane which Dr Barber consi- 
ders an mtioduction from the tropical parts of India and both it and Dhalsunder 
are mainly gro-wn m Eastern Bengal - Dhalsunder produces excellent gur, whilst 
that from Khaoh is of inferior quality, though this variety gives a good jncld 
Pun IS considered one of the richest canes m ^uice grow'n in Bengal, but is liable 
to break readily and hence is not popular Magi is onlj' gro-wn on a small scale 
in Eastern Bengal, mamly for gur The remaming varieties, which are either 
mdigenous to Bengal or have been grown so long m the Provmce that they inay 
he so regarded, appear to fall rather under the Paunda than the Ganna class. 
Of these the most important are Shamshara and Vendamukhi Shainshata, 
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■wlucli IS largely giomi an Western Bengal, is an excellent cane, easy to 
cinsti and capable of yielding 50 to 60 maunds of gur of good qnjality to tbe acre, 
yendamuklu, which is the favourite cane of North Bengal, has much the same 
characteristics as Shamshara, and hke it yields gur of excellent quality which 
keeps well m the lams It isj however, being replaced m some parts, especially 
in the Dmajpur district, by Khan, as owing to its soft rmd it is particularly 
susceptible to attack by jackals Bangla, a cane which resembles Shamshara* 
has a high percentage of juice and is consequently grown on a small scale for 
chewing Dacca Gandari Bombai is the thickest and besi cane of this class 
Its juice has a high suciose content, but it is very susceptible to disease and to 
the effects of excessive water, and its cultivation is 'dying out Of the varieties 
of exotic canes introduced by the Agriculkiral Department, the only ones which 
are grown on an appreciable scale are the Tanna varieties 

124 Work on sugarcane in Bengal has been mainly earned on at the 

_ , - , agricultural stations at Dacca, Eajshahi, 

IlistoTy of xoorh, oniugajcane -*-> •> i m tj.it. 

^ Burdwan and Ohmsura It has been prac- 

tically confined to vaiietal tests which, however, have been in progress suffi- 
ciently long to establish the suitability for distribution of the Mauritius vanet^ 
knoivn as TeUow Tanna This, though its juice has not as high a sucrose content 
as many other exotic vatieties, is resistant to disease and to attack by jackals 
and has hitheito given the highest jnelds of gui on the Government farms 
There is now a considerable demhnd from cultivators for sets of this vaiiety 
and arrangements aie bemg made to meet it from the new farms which arb 
bemg established at the headquaiters of the cane-growmg districts and dt 
other centres 247 B (as J 247 should mote correctly be called), has done well 
in some years on the Dacca farm, but its economic value has not yet been suffi- 
ciently established to justify its distribution to cultivators 

125 The great diffeience between the climatic conditions m Bengal and 

AgricuUuxal practice t^'^se of the Provinces which have so far 

been discussed is reflected in the agricul- 
tural practice Thioughout Bengal the problem is to avoid .water -loggmg and, in 
many distiicts, cane is grown only on land which has been artificially raised 
There is no established rotation of which cane foinis a part, but the most 
common is sugaicane, jute, a lahi (cold weather) crop, aus paddy (le, paddy 
which IS harvested m September), cane The lahi crop m this rotation may 
be either potatoes, turmeric, mustaid, or a iiulse or gram crop Eatooning 
IS not common 

When, as usually happens, cane follows a hhanf crop, which is almost 
invariably aus paddy, the preparation of the land commences after the harvestmg 
of the crop in September The land is then given as many ploughings and 
harro'wings as possible In many districts it is also dug over with the hodah 
(long-handled hoe) Plantmg proceeds from December onwards, though some 
of the early varieties are planted in November In Western Bengal, when irri- 
gation facilities are scanty, as they usually are, plantmg has to be postponed 
until showers m April and May have moistenled the land sufficiently This 
mvolves the sets being first planted in nurseries and subsequently transplanted 
to the field Where irrigation is available one water mg is given when the 
cane is planted Throughout the Proinnce, except in parts of Eastern Bengal, 
only tops of cane are used for plantmg There is no difficulty about this, as 
harvestmg and plantmg proceed simultaneously In the Fandpur and 
Bakarganj districts, however, where there is an mterval between harvestmg 
and plantmg, part of the crop is resbrved for sets, the whole of the cane bemg 
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xised for cuttmg into sets Although, as a rule, the tops for planting are 
obtained from the cultivator’s own crop, there is often some exchange of 
cuttmgs, and, if necessity aiises, cuttmgs are imported fieely The selection 
of sots appears to he no moie carefully done than it is elsewhere The number 
of sets used per acre is said to vary from 10,000 or 12,000 for the soft, thidc 
canes to 20,000 for the thin! varieties 

In West Bengal, as alieady mentioned, the sets are generally planted in 
nurseries where they sprout They are transferied to shallou trenches in the 
fields as soon as watei becomes plentiful Elscwheio, thick canes are planted 
in shallow trenches which have been made, by the Itodah and thin canes hehiiid 
the plough in shallow fiiirows The trenches arc ridged up as the season ad- 
vances The better cultivators understand the advantages of lajnng out ti cnches 
and furrows m the direction of the slope of the land in order to cany off the sur- 
plus water The distance beti\een the sets in the rovs varies fiom 12 to 38 
Inches, whilst the rows themselves arc usually 18 inches apait, though in Western 
Bengal the distance between them is as ipuch as three feet 

Once the cane has been planted, practically no intercultn ation except a 
little weeding is done for thin canes For thick canes seeding and hoeing 
continue until the cane is four or five feet high No fiiithei iriigation 
IS n'ecessaiy except in Western Bengal, where, when facilities aie available, 
wateiings are given two or three times monthly till Apiil and occasionallj also 
in October and November In Central Bengal, if Apiil and Iffay arc excep- 
tionally div, the cane is watered bj’’ hand As the season adiances Ihick canes 
are tied togothei by their loaves for mutual support and in addition the -rthole 
row is Irequently supported by a bamboo framovork 

Thm canes are not goiieiaUy manuied, nor is manure applied to lands which 
receive an annual deposit of river silt On othei lands vhich giov thick canes 
farm-yard manuie is tlie principal manure, the amount used being said to vary 
between 60 and 360 maunds (2 2 to 13 2 tons) In WestcnrBengal this is sup-^ 
plemented by a diessing of castoi or mustard cake, the usual application being 
12 maunds (0 44 of a ton) of oil-cako and 150 maunds (5 5 tons) of f aim-yard 
manuie Wheie faim-yaid manure is not available, the dose of oil-cako is m- 
creased pioportioiiatol}^ and may even go as high as 20 maunds (0 73 of a ton) 
In Eastern Bengal silt obtained from the tanks and Utah (vatei courses) is 
often used as manure No diiect use is made of cane tiasli as manure, but 
the ashes fiom the gar-makmg furnace are often applied to the land Giecn 
manurmg is not a general practice, but sometimes a fibie ciop of sann hemp 
{Ciotalana jimcea) is groivn previous to a cane crop, as it is generally 
recogmsed that the groinng of this crop impiovcs the land 

The time for which cane is on the giound m Bengal differs greatly according 
to the locality Cane is planted from Decembei to Apiil and is, as a iiile, har- 
vested between December and Febinarv, though in paits of Eastern Bengal thin 
canes which have ceased their groirth on account of prolonged submersion are 
harvested as early as Octobei Cane in Bengal is thus on the ground fiom 
eight to twelve months 


126 The cane position in Bengal may be briefly stated The crop has 

Piosi,ects of e^tenmn recovered from the set back which 

it received from the spiead ‘of jute some 
fifteen years ago and, for the nme years 1911-20, its area has lemained piac- 
ticaUy stationary m the neighbourhood of 220,000 acres ' The peicentage of 
t c area under cane to the net area ciopped (0 9) is now lowei than it is m 
any of the four Provmces already dealt mth , and, though the perfcentage 
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xeturned m Biliar and Orissa is only slightly higher, viz , 1 1, we have in 
Chaiiter given our reasons for regarding the returns there as seriously 
■underestimated , and in any event there is in Bengal no such concentration of 
the cane gioivn in any particular area as theie is in the four -westem distiicts 
of North Bihar It must moieovei he frankly admitted that we see little 
piospect of any conisiderable levival or expansion of cane in Bengal m the 
near future Whilst the problem of successful cane cultivation m Bengal 
vanes in diffcient parts of the Pro-vinee, everywhere the pioblem is moie' 
ob-vious than its solution 


(a) Vest Bengal. 


127 In the districts west of the Ime between Khulna and Darjeelmg it is the 

shortness of the rainy season combined 
with the liability of the uniformly low- 
lying lands to inundation by river-floods that is the mam obstacle to expansion 
Both difflcultics must be simultaneously removed before any material advance 
can be made , and this involves the raismg of the lands othenvise suitable for 
cane above flood level and the pionsion of perennial irrigation The former 
is an expensive operation calculated to cost several hundred rupees per acre, 
and IS thus beyond the means of all but the most wealthy cultivators There la 
some reason to fear that the latter can be pro-nded only by canals for, although 
trial boiings for tube-well mstallatious have only been made on a tentative scale 
in Bengal, there is a general absence of coarse-gramed sand in the water-bearmg 
stiatum in these delta tracts far removed from crystalline rocks which renders 
tube well pumpmg a doubtful possibility We trust that further experiments 
will be made to see how far adverse conditions are present before tube-well irri- 
gation is Anally abandoned m this area as impossible , but m the meantime canal 
irrigation appears to be the only practicable source of a perennial water-supply 
We are, howeiei, not m a position to say whether a suitable ahgnment for such 


canals could bo found , and it is ccrtamly out of the que'stion for us to hazard 
any prophesy that the opening of a canal would be followed by such an extension 
of sugaicane cultivation in the area commanded by it as would economically, 
justify its construction We must content ourselves with saying, therefore, that 
no pait of Bengal offers such natural advantages for the gro'wmg of cane as the 
western districts if the two great obstacles to development we have pomted out 
can be removed , but that for the present we see little prospect of their removal. 


128 When we turn to other parts of the Provmce we And that success- 

-r, . -n 1 cane cultivation mvolves a constant 

(oj Noith and Bast Bengal 

struggle with adverse circumstances In 
the northern districts the water-logged conditions of North Bihar are repro- 
duced in an intenlsiAed degree and the prospects of a successful dramage scheme 
liemg evolved are more remote Tea is a fomudable rival m Jalpaiguri, and 
furtlici south cane begms to come into collision ■with jute Eastern Bengal, 
again, is the scene of jute’s most signal ■victory over cane, and there is small 
hope of retrieving the position so long as jute remains practically a monopoly of 
North-East India, and retains its present hold on the Abre markets of the world 
The Bengali cultivatoi is both shiewd and mdustrious , and his acquamtance 
with cane cultivation is of long standing Yet it is signiflcant that the stimulus 
of high gui and sugar prices m the last one or two years has had little or no effect 
on him , and there is no such tendency to extend the area imder cane in Bengal 
as IS so maiked a featuie of the situation in North Bihar . 


129 In Bengal, th lefoie, cane appears likely to remam a very scat- 
Agncultiiral i ecommendations tered ciop , and this fact combined ■with 
{a) Improvements tn cane Janettes the exceptional difficulty of communication 
in almost every district renders it improbable that a factory mdustry ■wiU be 
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developed m the Piovmce m the future ^ The question of a^icultuial im- 
Movement, therefore, here resohos itself mto one of improving cultivatois’ cane 
Lw m ^mall and isolated patches Even here the scope for improvement is 
limited as there is little piospects of effecting any material improvement in low- 
Ivine: lands on the thin canes intli low sucrose content uhich have so f.y proved 
to he the only varieties able to suiwive the water-loggmg to vhich such lands are 
hahle It IS consequently on lands which aie above flood level that the work of 
the local Agricultural Department should be concentrated Such lands have 
proved capable of talanig thick canes of select vaiioties and the Department 
has already done something to meet this need We consider, howc%ci, that 
steps should at once be taken to carr}’ out the botanical and chemical sur\ ey 
of the different canes now giorni (which, as vo have pomted out above, is spe- 
cially required in Bengal), with a view to then classification and the isolation 
of pure hue cultures It is piohahJc that hoic, as in othor Frovinces, particular 
varieties will then establish then siipciionty m particular localities and point 
the way to a more appropiiate distribution klcanwhilo, the tiials already ini- 
tiated with supeiioi exotic varieties should he continued until it is definitely 
proved which, if anj’-, of them can be acclimatised in Bengal without losmg their 
original f-upoiionty to the best indigenous canes 


ISO The desciiption of present agncultnral methods nlreadv given 
(S) Improvements m methods of culitia- indicates that Iho oflicioncv of the Bengali 
tion cane giowoi is on the whole faiilv Ingh 

His chief need is demonstration of the impoitancc of care in the selection of his 
sets and of the extent to which impiovcd laiioties of cane will respond to nitro- 
genous manures , and, though the lieavici eiops thus giovui may in their turn 
demand a highei standaid of geneial cultivation, thoio should he little difficulty 
in inducing him to use to it Siraiiltaiicouslj with the testing and dissemination 
of impiovcd laiielics, therefore, manuiial expciimonts should ho made and the 
best dose foi each vaiiety should be ascei lamed , so that the Depaitment may he 
m a iiosition not only to deraonstiate the light tieatmont of the cancs it distri- 
butes but to organise local supplies of the manures found most smted to Bengal 
conditions 


131 The importance of sugarcane to Bengal m comparison with other 
_ , crops not being so great as it is in any 

iganisa ton Provmces we have already 

dealt with, and the chances of its establishing m the futuie a more prommont 
position than it now holds hemg remote , it seems doubtful whethei we can 
reasonably lecommend the creation of any special organisation to promote the 
cultivation of cane in Bengal There is little prospect of a factory industry 
and even the local concentration on any large scale of the cottage industry of gur 
makmg appears out of the question While these conditions ohtam, it -would, 
we thmlq be uneconomical to propose the establishment in Bengal of a suh-station 
for reseaich work on cane under the Sugar Eesoaich Institute we recommend 
m Chapter XXIII below Ajid, smee the “ raison d'’etre ” of these substations 
JS to serve local mterests, it follows that for the same reason we cannot urge the 
Local Government to undertake such a station on its o-wn account It is the less 
ancumhent upon ns to do so, because alieady as much woik is done on cane at 
the existing Orrole farms in Bengal as at those of any other Provmce Early 
'Steps will, we tf-ust, be taken to expand and improve that work on the Imes we 
ha-s^e suggested above , but, though we recognise that the Deputy Directors in 
tjha'rgP of iJheseifarms willmot he able -to xomplete'd:heisuryeyiof the local oanea as 
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'gtuckly as could an. offioex employed solely on cane and working at a station de- 
moted specially to that crop, we must be content in all the circumstances with 
thciglowei progrcsS'Wlncli the emstmg organisation cananamtam The policy of 
multiplying the Circle farms of Bengal until ultunately there will he at least one 
in each district is, we understand, hemg steadily followed but, as it proceeds, the 
need for effective supervision wdl m xnopoition be more acutely felt , and 'we 
■cannot but i egret that the Local Government lias agreed to defer, as nof bemg 
of (immediate ui gency, the \creation of the .two additional posts of Deputy Direc- 
tors of Agiicultuie which it had advocated so long ago as 1917 These appoint- 
ments mil become still more necessary as the establishment of pure line laces 
and improved varieties enables a more active demonstration propaganda to be 
undertaken', although we do not think that the interests of the cane groiver m 
Bengal would justify the creation of a special demonstration staff for cine only 
^We sliall be glad, therefoie, if the Local Government can see its way to levive 
the pioposal foi the increase of the cadic of Deputy Diiectors to five, for w^ 
are convinced that the need for them is not only obvious but urgent 


132 'While we have not felt justified in proposing that research work on 
,, . cane in Bengal should be directly linked up 

with the Imperial organisation we advo- 
cate in Chapter XXIII, there is one way m which Bengal imght, we think, well 
co-operate in the work of that organisation We have described m paragraph 22 
cf Chaptei n the excellent system followed in Java of expediting the rate at 
'which new varieties of cane are multiplied foi planting The system mvolves the 
cutting and replanting of the young canes at six months old, and is, therefore, 
cnly possible vliere local conditions peirait of a very extended planting season 
In Bengal the cane planting season extends from November to April, but m a 
limited aiea around Dacca, cane is planted for che-wing pin poses as early as G^p- 
temboi, the final monsoon showers of October being sufficient to secuie geimma- 
tioii, and the natuial humidity of the atmosphcie tidmg the crop ovei to the 
spnpg lains which this tract receives in klarch and April Here, therefore, 
a planting season of as much as seven months is possible , and the aiea I'vould 
seem to bo admirably suited to the rapid propagation on a laige scale of sets 
of new varieties the superiority of -which lion been definitely established at the 
central reseaich station oi at one or other of its sub-stations The matter 
doubtless requires detailed local investigation before a final pronlouncement 
can be made , and this -will be one of the questions with which it iviU naturally 
fall to the Sugar Board noth the advice of its expert officers to deal Should 
the Board, however, endorse our suggestion, we hope that it may count upon 
the good offices of the Bengal Government in obtammg suitable land for such 
a station Whether the station should be directly under the control of the 
Sugar Eeseaich Institute or should be run by the local Agricultural Depart- 
ment on its behalf is a question we would leave for decision between the 
authorities concerhed m the hght of future developments 


Summary of Conclusions and Recommendations. 

^ (1) Thete is little prospect of any considerable expansion of cane tn 

Bengal or of the! development of a factory indnstiy 

{2) Woil on agricultural improvements should be concentrated on Icmch 
ivhicTi ai e above flood level 

(3) The first i eguirement is a botanical and chemical suiifey of the caiies 
<of present grown 
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(4) Trials of supenor exotic varieties should he continued 

(5) The impoi tance of cate m the selection of sets should he demons- 
irated 

(ff) Experiments should he made to ascertain the ptopei applications of 
manut e for each vat lety of cane gt own ot t ecommended 

(7) The'estahlishment of a special research station fot cane cannot he 
'justified 

(5) The ptoposal to met ease the provincial cadre of Deputy Directors 
of Agt iculture from three to five should he revived . 

(P) There is teasoti to helieve that parts of Bengal might he well adapted 
io the rapid propagation of sets of new varieties on the Java system 
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1^3 The small Pibvihce of Assam lies between 2.° 19' and 2 16' N 
^ ^ , and IS thus almost entirely sub-tropical 

tnta e an i soi . Provmce falls mto three natural 

divisions, the Vdlley Of the Surma river, the valley of the Biahmaputra, 
usually IviioAvn as the Assam Valley, and the intervening tange of lulls Tho 
cane-giOA\ung tracts of the Province lie in the two valleys, the prmcipal cane- 
growing distiicts being Cachar and SvUiet in the Surma Valley and Kamrup 
and Sibsagar m the Assam Valley None of these districts, however, returns 
an area of more than 7,500 acies The climate of Assam is characterised by 
coohiess and humidity Its most distmguishing featuie, which has a very 
important beaiing oh cane cultivation in a Piovmce where cane is always grown 
without Irrigation, is the copious lamfall between March and May at a time when 
rainfall over Uppei India is at its minimum The year is thus roughly divided 
into two seasons, the cold seaSOn and the rains, the dry hot weather of the rest of 
India being completely absent Goalpaia and Lakhimpur districts at the tivo 
ends of the Assam Valley receive about 110 inches of ram durmg the year , but 
m the central districts of the valley, which are protected to some extent by the 
high plateaux of the Khasi and Jaintia Hills, the mean ramfall langes from 70 
to 83 mches The ramfall in the Lanka tiact of the Nowgong district, to which 
we refer below, is only 45 inches In the Surma Valley the average rainfall is 
158 inches at Sylhet, and 125 inches at Silchar, the headquarters of the Cachar 
distuct The soil of both valleys is an alluvial soil which, in the Surma Valley, 
whole the rivers are sluggish, is enriched AVitli silt when they overflow In the 
Assam Valley, where thele is usually a strong cuirent m the rivers during tho 
raiiiA’" season, it is only the heavier portion of the mattei held m suspension, that 
iS, the Sand, which is deposited during floods The soil of this valley, in conse- 
quence, consists of a mixture of clay and sand in varying proportions, and ranges 
from pure sand to a clay so stiff as to be hardly fit for cultivation Cane is 
usuallv planted on the high lands neai the village sites m the broad belt of perma- 
nent cultivation on both sides of the riveis, whereas in the Surma Valley it is 
often groAvn on low land where it gives a poorer outturn than on the fertile river 
banks of the Assam Valley 

134 The avei age area of Assam, exclusive of Native States durmg the five 
„ , , years endmg 1918-19 was 31,316,566 acres 

^ ^he net area actually cropped during the 

saine period averaged 5,829,031 acies, of which 35,689 acres were under cane 
The percentage of the aiea un^er cane to the net area cropped was 0 6 and to the 
total area under cane m India 1 3 The aveiage yiel6. of gur for the qum- 
quennium was returned at 0 82 of a ton per acre 
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135 Information regardmg the varieties of cane grown m Assam is scanty, 

hut, as they are few m number, a bota- 
rartehes of cane nical and ehemical survey, though desir- 

able, is not so necessary as m most of the Provmces with which we have already 
dealt Thin canes of the Ukh class aie seldom met with The most common 
cane m the Province is a medium (Ganna) cane loiown as Magli, 
a soft cane and therefore a favourite for cheivmg and easy to 
crush Mojara, a variety which is only met with very occasionally, 
deserves mention, as Di Baiber consideis it the lihichest indigen- 
ous cane he has seen in India and regards it as a “ super-Ganna ” 
type Thicker than Magh and falling rathci under the Paunda than the Ganna 
class are Kalapura or Teli, a puiple cane, and Bogapura, a yelloivish green 
cane These, like similar canes gioivn in Bengal, appear to be descendants 
of mtroductions fiom the tiopical parts of India Other thick varieties are 
met with which aie lumped togethei under the geneial designation of Bombai 
or Paunda, names which aie usually applied to any thick variety of exotic 
origin whose original name and history aie unloioivn All the thick varieties 
are more susceptible to disease and to attacks by jackals and white ants than 
Magh, which is consequently giowuig in populaiity at their expense They 
are also being supplanted by the oxotie vaiieties whieh are being distributed 
from the Agricultuial Faini at Jorhat, moie especially by Stuped Mauritius 
and B -376 


136 Work on cane in Assam has been caiiicd on at the agiiciiltnial stations 
Tlnloru of ioo)l on sugarcinc at Joiliat, which vas established in 1906, 

(a) Jorhat and Kamiup, which was established in 

1914-15 The voik at Joihat has followed the usual linos and has consisted 
in varietal tests and experiments with improved methods of ciiltnation The 
varietal tests have cstabhshod the supenoiity of Striped Mauritius, B -37G 
and B -147 to the local vaiictics and then suitability to local conditions when 
given the better cultivation and manuring they require , and in 1918-19 some 
34 laldis of sets of these vaiieties avcio distiibutcd from the Jorhat and 
Eamrup faims In 1919-20 the avciagc jield of plant cone on the Jorhat fhrm 
was 39 5 tons per acre on land treated with phosphatio manures and 
37 5 tons on land not so treated The whole ai ea had previously received a 
heavy dressing of lime The average jicld of the latoon ciop was 22 tons of 
stripped cane Some of the newei impoilations gave very heavy crops, more 
especially Barbados A, B -3412 and P 0 J -33-A The highest yield of sucrose 
m 3 uice extracted pei ncie, 11,000 pounds, was i etui nod by B -147, Striped 
Mauritius and P 0 J -33-A being next in oidei Of the new varieties Avhich 
have been grown for observation and pieliminary ^nalysis several are said 
to show exceptional piomise Amongst these is one of the Coimhatoro 
seedlmgs, CO -9 The most suitable lotation for cane as worked out on the 
Jorhat farm has been found to be — 

1st year — ^plant cane, 

2nd yeai — ratoon cane, 

3rd year — {Lliaiif) a green manure crop, {rabi) oats 
4th year — {Ihanf) anothci green manuie crop, (rabt) a catch crop 
of mustard 

The green manure crops are ploughed m The mustard crop is sown early 
in October and ploughed m about the middle of November, after which the 
land IS left fallow until cane is planted in March Tins rotation has given 
the heaviest crops of cane yet obtained on the Jorhat farm, but it is obviously 

very expensive and we doubt whether it will prove a practicable rotation 
for large estates 



ASSAM 


95 


r 137 The work on the station at Kamrup has been of a different character 

and, has had a different object It is 
(d) Kami up necessary to give the history of this 

-station in some detail, as it has an important bearing on the recommendations 
we make- below m legard to the development of the sugar mdustry m 
'Assam The station was the outcome of a recommendation of the Board of 
'Agricnlture held at Pusa m 1911 that, m view of the large imports of sugar 
into India, provmcial Departments of Agiiculture should exaihine and report 
on the existence in their Provmces of large blocks of waste land suitable for 
growmg sugarcane m sufficiently large areas to supply large central factories 
Early in 1912 Mr B Coventry, C I E , then Agricultural Adviser to the 
Government of India, visited Assam and was greatly impressed by the 
possibility of developmg cane cultivation in the Assam Valley A rough 
BUivey of large aieas of waste land m that valley was accordmgly made, and 
a tract in the north of the Kamrup district was finally selected as suitable 
for an experiment in cane-growmg on a large scale with the object of 
ascertaining whether cane could be grow at a profit when cultivated with 
steam tackle The reasons which led to the selection of a site in the Kamrup 
district, 17 miles fiom a railway station ivith very indifferent road com- 
munications, were the absence of heavy jungle ovei a laige expanse of level 
land and the open chaiacter of the soil which admitted of free diamagc, an 
important point in a tract of heavy lainfall An additional roagon was the 
fact that the local authoiitics lestiicted the choice of a site to districts in 
which tea was not grow, ni order to avoid competition with tea-estates for 
laboui It was estimated that the expeiiment would last three vears and 
would cost Es 2 laldis It is woithy of mention that at this stage it 
was believed that theie weie some 200,000 acies of waste land suitable for 
cane cultivation in the neighbourhood of the selected site, of which 50,000 
acres could be made immediately available 

Work on the Kami up station commenced m 1914-15, when 20 acres of cane 
were planted The giowth of the cane ivas adversely affected by lack of 
diainage, but plantmg mateiial was provided for about 70 acres in 1915-16, 
of which, however, only 40 acies survived A ratoon crop was obtained 
fiom these m 1916-17 and 230 acres were also put under plant cane The 
drainage difficulties had by this time been largely oveicome and the ciop 
obtamed was, in the ciicumstances, a satisfactory one No weighment was 
done eithei for plant oi latoon cane, but it was estimated that an average of 20 
tons an aci e was obtained ovei the whole area, the ratoon crop giving a yield of 15 
tons, whilst the yield of plant cane vaiied between 18 and 30 tons At the meet- 
ing of the Board of Agiicultuie held at Pusa in February, 1916, a resolution was 
passed urging that the operations should not be brought to a close in March, 1917, 
as had been originally intended, but should be continued until it had been defin- 
itely established whether cane could be profitably grow at Kamrup on a com- 
mercial scale The Assam Admmistration accepted this view and, in order 
to secure the disposal of the ciop grow on the faim, entered mto an 
arrangement with the late Mr W Maxwell under which he undertook to 
erect crushmg machinery and to manufacture gur, the Local Admmistration 
on its part agreeing to carry on the farm until the end of the crushmg season 
of 1919 Owmg mamly to delay m the arrival of machmery, only 775 tons of 
the cane grown on the farm in 1916-17 were dealt with m the factory, the 
remamdei of the ciop bemg throw away or distributed for plantmg Li 
1917-18 there were 260 acies of plant cane on the farm and 250 acres of 
ratoon The gur factory, which had been established the previous year, was 
in process of conversion mto a sugar factory, and m consequence only 390 
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tons of cane wetb dealt mtli, bitli'on^ tlie' aVerago yield 6f cb.no on tte faim 
was" estimated 15 tons aii acie In August, 1918, a new agreement was 
enlerb'd mto ^Vltll iMr Sldxw'ell ufidcr At-liich the Local Administration under- 
toeK ib woilc the faim until Maich, 1924, the cane grdivn lo be purchased by 
^he faefory at a pVice based oh its sucrose content Although the area under 
cane oh the farm ih i&18-19 and the followmg year was only slightly lower 
than it had been in 1917-18, difficulties in rcgaid to mhclunery prevented the 
factory from dealmg witti more than a fraction of the crop, the actual flgui'es 
being 1,855 tons in 1918-19 and 1,157 5 tons in 1919-20 The aVerage wield of 
plant cane m 1918-19 was estimated at 18 4 tons per here, but that of the latooh 
ciop was not mOie than 4 tons, the low peld being attiibuted to tlie 
late remoial of the plant cane ol the previous year In 1919 the crop wa^ 
severely damaged by beetles and the average outturn was not more than 
6 tons of shipped cane per acre, though two blochs which escaped -vieldcd 
15 to 20 tons In view of the heavj’’ expenditure involved m the continued 
thaintenance of the station, it has recently been handed over bv the Assam 
Administration to the Assam Sugar Estates and Pactoiios Company, Lmiiied, 
to which Ml Maxwell transfer! cd his lights and obligations in Maich, 19 19 
The total cost of the cxpeiiment has been about Bs 5^ lakhs 


138 The cultiiatoi lii Assam is not ambitious and is satisfied to exist on 

compaiatively little, pioiidcd ho can 
AgncuUvral jitadtce thcicby h\c a Icisuicd existence This 

accounts to a laigc extent both for the small area undei cane in the Promnee 

and for the distmctly primitive character of its cultivation No definite 

rotation is followed , but nlien it is defiidcd to put land undei cane the soil is 

dug over with the hoe in the early autumn and then left till the spiing, nhen it is 

worked to a fine tilth by hoeing or ploughing Tops onl}' aie planted, the 

number used to the acic being estmiated at 11,000 to 14,000 No selection of 

any kmd is practised, and the lesult is that what was described to us as the 

most miserable rubbish is often planted. The tops fiist genninate in a nurserv 

and soonei or latei, but almost alwajs too late to give the best results, they 

are transplanted to the field where they are planted in shallow holes m lines 

about two feet apait This is too close to admit of pioper intei culture , and 

such after-cultivation as is piactised usually consists iileielv m suiface hoeing 

to keep down weeds followed by manurmg, where manure is available, and a 

light earthmg up Even this is often badly neglected and the cane has, in 

con‘=equence, to compete ivith weeds almost throughout its life The only 

manure used is cattle manure, the average application being fiom 100 to 150 

maunds (3 6 to 5 5 tons) an acre The value ot this is largely minimised by 

careless conseivatioii, so that it is generally msufficient m quantity and often 

of low manurial value Eatooning is common, though the latoon crop is even 

more neglected than the plant cane It is a common pi actice in parts of Assain 

to follow a crop of plant cane by two ratoon ciops and then to abandon 

the land for some years before cropping it agam This practice is cairiCd 

to extreme lengths on the virgin soils of Upper Assam, wlieie as many as five 

successive crops of cane arc taken before the land is abandoned Cane In 

Assam is planted m^ March in the nurseiies, the transplanting bemg fiequently 

delayed tiU May It is harvested from Eobruaiy till April, so that it is on 

the ground from eleven to thirteen months ' 

; 


- 139 The cams problems of A’ssatfi differ widely from those of any of the five 

Prospeds of^extennon Provinces wo have so far dealt with, 

' " -- X, altlioiigh it possesses certam features in 

common with the North-West Frontier Province Us situation is remote and 



ASSAM 


97 


almost the iWhole of it is ^cat off by the Brahmaputra from through railway 
communication with the rest of India Its mcidence of population is low, 
being only 137 to the square mile, and the people themselves are mdolent 
and unenterprising The Province is in consequence exceptionally undeveloped 
Less than one-fifth its total areS is cultivated agamst over a fourth in 
the North-West Frontier Provmce, two-fifths m the Punjab, nearly a half 
in Bengal and Bihar and Onssa and over a half in the United Piovmces ; 
while its area returned as culturable waste is propoitionately far greater 
than that of any othei Piovmce m British India Of the area cultivated, 
moreover, the Assam ryot devotes an even moie diminutive fraction to cane 
than the ryot of Bengal , and his cane pldts are probably smaller and more 
scattered They are also more liable to attack by wild animals In these 
circumstances we see little prospect of improvement on present Imes The 
distribution of unproved varieties of cane to the small grow*ers is useless, 
unless they aie prepared to improve their cultivation correspondingly , and 
so far they have shown no indication of such a response The research work on 
cane at Joihat, which we considei to be already proceeding on right Imes, 
IS thus well m advance of the r3’’ot’s practical requirements , and so far as 
he IS concerned, we have no special recommendations to make for its expansion 
or even for its continuance On the other hand the expeiiments at Jorhat have 
proved (and those at Kamiup have to some extent corroborated the fact) that 
superior varieties of cane can be groivn with marked success in Assam , and that, 
where improved methods of cultivation are adopted and local conditions are suit- 
able, vei V high juelds can be obtained Vast areas of unoccupied land are avail- 
able and the Local Administration has long since recognised the necessity of 
del eloping these areas by means of large agricultural grants to capitalists, as is 
indicatecLbv the existence of the numerous tea estates in the Provmce, and by the 
extensive concessions recently granted to certain enterprismg firms for the 
cultivation of other crops, such a's jute and sugarcane All these circum- 
stances are distmctly favouiable to the development of a central sugar factory 
industry reljung for its raw material on land under its own contmuous control, 
probably the most valuable asset this industry can acquiie It is along these 
Imes, therefoie, that we must look for the advancement of cane sugar pro- 
duction 111 Assam ; and, smce the obviously favourable conditions for such 
advancement are counterbalanced bv no less obvious difficulties and dis- 
advantages, it IS to the solution of these difficulties and the removal of these 
disadvantages that the attention of the local authorities should now be mamly 
directed 


140 In the fiist place we would sound a note of warnmg agamst the too facile 
■XT 3 j- 7 7 ' assumption that, because cane can bo 

A'eed JOT a local smicy 

made to give excellent yields m Assam, 
excellent yields can be obtained in aU or even m mhst parts of the Provmce 
Cane is apt to be an exacting plant, and the better the variety of it giown the 
more exacting does it tend to become Favourable atmospheric conditions and 
a well-distributed ramfall may be nullified by an unfavourable soil or the 
impracticability of drainage , and, smce there is no orgamsation of the sugar 
industry which requires such a large capital outlay as the combmed sugar 
estate and factory, it is of the first importance that all possible mfoimation 
should be made available regarding the local mcidence of the conditions requisite 
for a successful venture of this kind We are convmced, therefore, that 
a careful survey of all the areas which seem to offer a provisional prospect 
of supplying these conditions, (and we would mention North Mangaldai, the 
Lakhimpur Frontier Tract and the Lanka plam of the Nowgong district aa 
L3ISC 20 
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^ical instances) is here the ^rst and most urgent necessity of the problem 
The survey need not he very elaborate or detailed ^ but it should certamly be 
careful enough to preclude the possibility of repeating' the mistake made at 
Kamrup of reportmg the area available and suitable for the cultivation of 
cane as being several times greater than it ultimately proved to be It should 
not be conducted with an eye solely to the agricultural aspect of the problem 
The feasibility of drainage and the piovision of communications are questions 
which an engineer is required to answer , while the suitability of an area 
from the practical business point of view can only be correctly gauged by a 
man of esqporience m the management or control of largo estates employing a 
considerable labour force We are of opmion, therefore, that, if reliable results 
are to be obtamed, the survey should be conducted by a committee of three, 
namelv, a member of the Agiicultural Depaitment who has already done 
practical woik on cane in Assam, an officer of the Public Works Department, 
>vho should preferably possess experience of drainage as well as of land survev 
worlq and a non-official expert in plantation management The Committee 
would be asked to examme all areas considered to offer prospects of con- 
centrated and mtensive cane cultivation on a factorv scale and to report on 
the suitability of each area and the extent of suitable land available foi the 
purpose On receipt of their report the Local Administration would w-' t-nst, 
proceed to reserve the areas definitely recommended ns suitable, and to imite 
applications from individuals or companies who are in a position to fake up 
large blocks of land foi the cultivation of cane and to establish sugar factories 
with a crushing capacity of not less than, say, 500 tons a day 

141 Grants of this kind would, of course, come under the provisions reguHt- 
Terms on loJuch. eane-growing conces- mg concessions for the purpose of “ specal 
ttons tftouldle granted cultivation” embodied in the provincial 

Settlement Rules , and the concessions would thus take the form of leases in 
perpetuity, with a purchase premium of Re 1 per acre, but free of land 
revenue for not less than two and not more than ten years, with privileged 
rates thereafter on a gradually ascending scale till the conclusion of the first 
30-year period of the lease The standard form of lease (Form 2) adojited m 
such cases, however, appears to us defective in two respects, namelv, that no 
restriction is placed upon the lessee’s right to transfer the lease as a wliole, 
and that there is no provision to secure that the land is bi ought undci the 
special cultivation for which it was granted withm any specified period of 
time, nor even for penalismg the lessee if he fails to cultivate the land at all 
If Government concedes permanent rights m land to capitalists for the culti- 
vation of crops m a manner which is beyond the means ef the ordinary 
cultivator, it should be m a position to enforce the fulfilment of his contract 
by the capitalist withm a reasonable period of tune, and thus to check the 
operations of mere land spejulators whose sole object in takmg up such leases 
would be to hold the land for a remunerative puce against latei and more 
desirable applicants In all leases for the special cultivation of sugarcane, 
therefore, we trust that yirovision will be made requirmg the preiuous 
sanction of Govenunent m writmg to any form of alienation or encumbrance 
of the lease , and for the brmgmg of the whole of the leased area classed as 
suitable for cane under cultiyation with cane (or m a cane rotation) within a 
specified term of years and at a specified rate per year, varymg of couiae 
With the particular circumstances of each concession Breach of either condition 
should render the lease liable to immediate revocation, but for breach of the 
second we think an alternative penalty _m, the form ,of a fine or an enhanced 
-assessment on the area w^oh the lessee has fmled' to cultivate should be 
yirovided. 
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1^2 We have little doubt that, if the si^ey we have recommended above is 

'“1 ‘ f > f 

AgricuUjtral tmp'fivemenls on laige- carried out and ppmpt action is taken 

on it, the mterest m cane cultivation on 
a plantation scale of the existence of -jvhich theie are already unmistakeable 
Signs will be greatly stimulated , and the number of such estates may before 
long be considerable The management of these estates will be in a position 
to take full advantage of any variety of cane and method of cultivation the 
superiority of which has been demonstrated by the local Agricultural Depart- 
ment , and it IS, for this reason, important that the work now centred at Jorhat 
should be not only contmucd but extended Of particular urgency are the 
, evolution of what is commercially (and not merely ideally) the best cane 
rotation and the establishment of a cane or canes that will ratoon freely and 
for several years , for a good ratooner is of the first importance in a Province 
like Assam whore labour has to be imported at great cost We doubt, how- 
ever, whether Jorhat is really a suitable situation for this work , although we 
were informed that results obtained there had been found in practice to be 
' valid for Kamrup Jorhat is situated in the middle of a tea tract and no con- 
siderable development of cane cultivation is to be looked for in its neigh- 
bourhood A suggestion was, it is true, put before us that the management 
of tea estates should be induced to grow cane on uncultivated land on their 
’estates and that m this way ra^v' material could be provided for a sugar 
factory in a tea area The mam assumption on which this proposal was based, 
however, was that surplus labour was available on tea estates m the months 
of Pebruaiy and March and could thus be utilised for the planting of cane 
We have satisfied ourselves that tlus assumption is mcorrect and that there is 
little prospect of mducing the tea planters to undertalce the groivmg of cane 
The Jorhat farm, moieovei, is only 60 acres in extent, and not more than ten 
acres per year are devoted to cane experiments We thmk, therefore, that it 
should only bo mamtamed as a sugar research station on its present Imes 
and under the existing control until such time as the new station or stations are 
opened the establishment of which we now proceed to consider 


143 


In dealmg ivith this question of cane research stations for Assam we 


Oroantsation 


cannot ignore the unfoitunate precedent 
of the Kamrup farm which has now been 


made over to a private company The history of that experiment 


which we have outlined above mjlicates that it was mstitu);ed -with 
the object of establishmg certain commercial, and not merely agricjiltnral, 
results but that no provision was made for obtammg any commer- 


cial results whatever Even when a bplated attempt was made to attach 
a factory to the farm, the object appears to haye been lather to reduce 


the cost of the agricultural experiment than to mqlce the factory an ujijtegral 
part of the experiment itself At the same tune we , cannot hplp feehng that 


it ivas mequitable for Assam lY^th its very Ipnited jrespurces to be calleji 
upop without assistance from Imperial revenues to condjipt such p lar^e and 
costly experppent in .Imperial ratlj.er than provincial mterests It wps,^there- 
fore, doomed to failure from the start and, lyhilp i)ye . q^nqt but regret that 
t)ie opportunity , has been )ost pf conductipg it-pn right lines p d,e&ite and 
valuable conclusions, wei have no ^esire to advppate any fresh expepipenta 
of the same .dimensions .and .with the same objects as JCamrup ^Cu’cum 
stances have altered since 1912 The use of steam .|;aclde ^or cultrvation on 
a large.scaleps no longer a novelty m .India , apid the grant of large con- 
cessions tp, several Calcutta firms ,m t^e Kamrup arpa and the number of, 
enquiries now being made for pjnjilar.pqnce^sions elsewhere are a proof that 
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the commercial possibilities of such ventures are already lealised It is in 
respect of the purely agricultural problems of cane cultivation that Govern- 
ment assistance is requiied in Assam, and for the solution of these 
problems— both varietal and cultural— it is not necessary to take up so. large 
a block as a thousand acies, -while it is positively detnhicntal to its real 
objects to treat such a station on the lines of a private estate and to require 
it to sho-iv commeicial results on its operations as a whole Theie is, there- 
fore, no reason -why any cane research station m Assam should exceed in 
area the 200 acres -we have suggested as suitable in other Provinces and, 
-while -we aie convinced that at least one such station is leqiiircd, -we -would 
suggest that the committee -v'o have recommended above should bo asked to_ 
advise -n^hethei a second station is called for and to indicate the most suitable 
site or sites Should more than one station be proposed, however, it should 
bo borne in mmd that both will have to be under the control of a single 
research officer, so that an excessive distance between the two stations is to 
be deprecated As, however, any lesearch station foi -\\oik on cane onl}- in 
Assam -will for a long time to come be working in the interests mainly of 
laige financial concerns fiom outside the Pi evince, ue do not feel -justified 
m asking the Local Administration to undertake the institution of them ; 
and in this instance we thmk it will suffice, if the opening of such stations awaits 
the establishment of the Siigai Kesearch Institute wo advocate in Chaptei XXIII 
below, when the Assam station or stations could be inaugmatcd forthwith 
undei Imperial contiol In the meantime we trust that the cane work at 
Jorhat will bo actively continued and that the Local Administiation will freely 
recognise its obligations to open up suitable communications m newly exploited 
areas and, m particular, wall lose no time m constinicting road bridges adequate 
to carry the hea-vy macliinciy required foi laige sugar factoiics Delnj in tho 
delivery of its plant at tho factoiy site may mean the loss to the factory of a 
whole season’s woik, and involves considerable iisk of damage to the machinery 
itself It IS, therefore, of the fust importance that the Government’s pro- 
gramme of road construction m these areas should be diawni up ancl put into 
execution well m advance of tho demands that wall inevitably be made on it 

144: Labour -will always be one of the greatest difficulties in tho way of cane 

cultivation in Assam on a plantation 
scale, though the discovery of a suit- 
able ratooning cane and tho extensive use of labour saving machinery may 
do much to mitigate it A suggestion was made to us that recruitment of 
labour for sugar estates should be placed outside the diperation of tho Assam 
Labour and Emigration Act (VI of 1901) undei which all impoited labour 
for Assam is at present recruited But not only can we substantiate no claim 
to such exceptional treatment for the sugar indiistiy m Assam m our 
opmion, it would not be m the best inteiests of the industiv itself that, it 
should be so exempted After all, the mam object of the Act is the pre- 
vention of abuses both m origmal recruitment and in enticement from one 
concern to another and under its provisions a leciuitmg oiganisation has 
grown up, under the direction and control of tho Assam Laboui Board, which 
should be of material assistance m putting new concerns mto touch -with 
the likeliest sources of a labour supply 'Whether the management of sugar 
estates would be better advised to appomt their oivn local agents under the 
AcSt to recruit their labour for them than to employ the Tea Districts 
Labour Association is a matter which must be left for individual decision ; 
but we see no reason to press for the relaxation of the Labour and Emigration 
Act in its applicability to sugar planters and manufacturers Similarly 
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cnfcli c«:(alG ninst bo left to woik out its ovm salvation m tlio matter of 
popularising itself ivitb its omi labour foice Fortunately tlie experiencGi 
already acquired on tea estates is available for tbe sugar planter to profit 
by, and its lesson is obvious that tlicie aie no synthetic substitutes for 
pcisonal intmest, sjunpatbv and effoil on tbe labourei’s behalf The health 
as v^ell as the comfort of his cinplovcos is the employer’s concern, and power 
is taken bj the Local Goveniinciil iindei sections 333 and 163 (-») (q) of 
Act VT of IfiOl to enforce the provision upon estates of suitable hospital 
accoinniodaifon and medical treatment , but vo regard this as a matter in 
which the employci is entitled to the adMce and help of Government, paiti- 
cularlv m the supply of cheap anti-malai lal icmcdics and in obtaining medical 
assistants of tlie right stamp In fact we consider that the Local Adminis- 
tration should be prepaied to depute members of its Medical Department for a 
term of voars as medical officers to mdividual estates or groups of estates at 
the latter’s cost 

3,45 It folloi.s from the view ve ha-vc taken above regarding the small 

Sduip,^I^ovd,Umnsiral,on Prospects of impiovement in the ryot’s 

cultivation of cane tliat ttt'd have no 
immediate recommendations to make for expanding the existing organisation 
cilhei for tlio supply of selected sets oi for the dissemination of improved 
methods of cultivation Both may await the results of the cane survey we 
liavo recommended , but, with the opening of the cane research station oi 
stations undei the coiiliol of an officci of the central rosoaich oiganisation 
which wo contemplate, it will, w’o think, be necessarj to establish a nuiseiy 
m the foot lulls for the supph of lull sets under the same contiol There 
IS no lack of choice for a site foi such a nuiseiy , but this again is a matter 
on which the cane suiicy committee should bo asked to advise It seems 
likely aho that parts of Assam will lend themselves admuablv to the lapid 
propagation of sols of iiow^ i ariolies in the niannci w'o have suggested foi 
Bengal in paiagiapii 332 ot Chaptci VII This, however, lilm the consti- 
tution of special cane demon sti ation staffs, can only be anticipated as a 
development of the future , and it must be loft foi the officer in charge of 
the cane leseaich woik m Assam in consultation with the officers of the local 
Agricultural Department to advise ivhen the tune is ripe for either the one 
or the other 


Gaiamary of Conclusiozis and. Recommendations. 

(1) The chhiatiG advantage'^ of As<;am a? a bane gtowing tiaci ate Oig 
absence of di tj hoi tveaihet , the humuhiy and the copious rainfall bekveen Match 

and Mag 

(2) The incficiencg and indolence of Ihc small groivet , fhe scattcied naiute 
of lus canc cidhvation and his failute lo adopt new methods lendei imptove- , 
menis in igots’ cultivation unlilely 

(9) Ptogtess must be along the lines of piomotmg a central faetouj lu-, 
dvsiry controlling its own cultivation, and the possibility of gtowing \eaiy 
crops of superior vaiieiies of cane, the latge extent of waste land available, 
and the picvoiling policy of doveloping agricultw e by capitalist grants ate all 
favourable to such progress 

L31ISC 2D ^ 
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( 4 ) A GommiUe of ihieo should he appointed to survey lihchj areas for 
-^development on these hnes, and selected areas should he reserved for allot-^ 
ment in large grants 

(5) The standard ptoviswns regulating concessions for special cultivation 
should be amplified to pi event alienakon or encumhiance without previous 
sanction rn writing and to piesciihd for hunging the concession aiea under 
cane cultivation within a specified teim and at a specified rate 

(6) It IS in the inieiests of laige estates that thd cane research worh now 
centred at Jorh-at should he continued and contended. 

(7) The evolution of the commercially hdst rotation and the discoveiy ofi 
'good ratoonmg varieties aie of special importance 

(8) Joihat IS not, however, the best ccntie fot the worh which should only 
he continued fheie till a new rescaich station is opened 

{0) So laige a station as Kamrup is not lequired, nor should the aitdmpf 

HhCre made to estahhsh commercial as well as agricultural lesults he icpcatcfi, 

/ 

(10) One or two stations of 200 acics each should suffice, and the ques- 
tion of numher and location should he lefened to the ptoposed suivey com- 
mittee 

(11) The estahhslnnent of them should, however, await the ci cation of, 
the Sugar Reseat ch Institute i ecommended in Chaptdi XXIII, as they should 
form an Imperial and not a ptovincial change, 

(12) Meanwhile the Local Admimsii at wn should pusli on the provision 
of adequate commumcations in newly exploited aieas 

(13) Tlieie is no vstification for placing the leciuifment of labour for^ 
sitgat estates outside the scope of the Assam Lahoui and Emigt aiion Act 

(14) Government should assist estate managdis hy the piovtsion of cheap 
anh-malaual remedies and the loan of memhets of its Medical Department 

(15) With the opening of the new cane lesdaich station o) stations a mir- 
senj for the supply of hill sets will be lequned, and the proposed survey corn- 
puttee should' advise regaiding a s}td for yU 



CHAPTER IX 


BURMA. 


UG The Province of Burma lies between 9° 68' and anas yet undemaieated 
Clmateamlml. hne m the neighbourhood of 29° N 

and IS thus mainly tropical. As the 
figures in the followmg paragraph show, the acreage under cane m Burma is 
insignificant, being less than one-sixth that returned by the single district of 
Gorakhpui oi Meerut m the United Piovmces Over half of it is m two districts, 
Thaton in Lower Buima and Yamethm m Upper Burma Pegu, Amherst and 
Toungoo, all m Lowei Burma, aie the only other districts which return an area of 
more than 1,000 acres It is, therefore, entirely from the pomt of view of 
possible futuie developments of cane cultivation that Burma is of importance 
,The Province is of such vast extent that it is difficult to give a concise and at the 
same tune accurate description of its chmate and soil It will suffice to say that 
climatically it falls into four main divisions, the Upper Burma wet, the Upper 
Buima dry, the Lower Burma httoral and deltaic and the Lower Burma sub- 
doltaic The varymg conditions of lainfall under which cane is grown in Burma 
are stiiltingly illustrated by the figures for Pyinmana and Bilin, the piincipal 
cane growing centies in Upper and Lower Burma respectively At Pymmana 
in the Yamethm district, which is just outside the diy zone, the rainfall is about 
55 inches, whereas at Bihn m Thaton, which is one of the deltaic distiicts, it is 
195 mches The lamfall in the Mon canal area of the Mmbu distiict, to which 
we refer below and which is in the dry zone, is about 35 inches Throughout the 
Province tlie monsoon commences about the third week m May and ends with the 
third week in Octohei July is the wettest month, except in the dry zone, -where 
the heginiung and end of the monsoon give the heaviest ramfall Earn from 
November to Apiil is very scanty eveivwhero The distinctive characteiistics 
of the climate of Buima outside the dry zone, os compared with that of the gieat 
cane growmg ProMnces_of jlndia, the United Pronnees and tlie Punjab, are the 
much smallei margm between the extremes of temperature in the hot and cold 
weathers respectively and the absence of scoichmg -wmds in the foimer season 

The nature of the soil is of special importance in considcimg the possibili- 
ties of the extension of cane cultivation in Lowei 'Buima, in which foi this 
purpose we include all distiicts as far north as Meilitila Throughout this 
part of4,he Province the pievailmg soil is old alluvium, that is, soil formed at 
(the bottom of the sea fiom the silt of the Iriawaddy, Sittang and Salween rivers 
nr then precursors and elevated to form what are now the alluvial plains of 
Lower Buima The land in the deltaic distiicts is rising and the rivers have in 
consequence to excavate thou way to the sea Such river silt, oi new alluvium, 
a? they deposit is, therefoie, confined to a uaiiow stiip of what is knoivn as 
“ Imnff ” soil along tlieu banks The proportion of this new alluvium, which 
js the soil on which the bulk of the cane in Burma i^ grown, becomes greater 

. 10 ? 
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■With the (hsiaiicG from the sea, probably owing to the overflow of the smaller 
tributary rivers, the waters in which are banked up by floods m the Iriawaddy 
and Sittang rivers The kfon canal area was mentioned to us as one of the 
tiacts 111 which it is comparatively high In the Gangetic plain, on the othei 
hand, river silt has been deposited foi ages on a largo scale over vast areas 
The prevailing soil of the gieat cane grmving tracts in that plam is, therefore, 
now alluvium This is much less stiff in texture and much more ti actable to 
work than the old alluvium of Lower Buima, on which the experiments carried 
out at the agiicultural station at Ilmawbi have.shown that cane cannot be pro- 
fitably grorni, although it is a soil -nhicli gives very high yields of Tice "Whilst 
the piedominance of this soil m Lowei Buima is undoubtedly a handicap to 
the extension of cane cultivation, and, even if all other conditions weie favoiii- 
ablo, would prevent Burma fiom becoming as important a canc groning tract 
as the Gangetic plain, it has to bo lemembcicd that, though the proportion of 
new alluvium is not high, yet in the aggiegate the extent of soil suitable foi 
cane must he considei able, especially as the new alluvium is not the oiih soil 
on which cane can be successfully gioinu Running through the old alluvial 
, plains aie vaiious ridges and langcs of hills such as the Pegu Yomas These 
consist of Teitiary rocks with a covering of sand and sometimes an api on of 
lateritc abutting into the flat alluvium which surrounds them. Although the 
soil based on the Teitiaiy locks is iisuallv pool, nhich hunts the possibilities 
of cane cultivation on it, in the neighbourhood of P\unman.i it is a deep, open, 
sandy loam, iich m humus, which chemical anahsis has shown to be one of the 
iichost soils of the Piomnce The area of cane in Burma noitli of hreiktila 
IS not more than 900 acios and theie has, in consequence, been no examination 
of the soils fiom the point of view of cane cnltivation It ma-s. liowcver, bo 
mentioned that the whole of the tracts undci the ItLindalay and Shv ebo canals, 
which irrigate about 261,000 acres, consist of stiff impcivious clav soils on 
which cane can only be grown nith diflicultj.' 

We recoihmeiid below that, as a prelimiiiaiy to any development of the 
sugai industry in Buima, an agiicultuial survey should bo made with a mow to 
the discovery of suitable localities foi cane cultivation It will be endent 
fiom 'the desciiption of the soils of the Piovince Iwhich has been given above 
that a soil suivey must Irom an essential part of such a suivc\x 

147 The average aiea of Buima, excluding Native States, duimg the five years 
Sfafultcal endmg 1918-19 was 109,465,761 acres- The 

net aioa actually cropped during the same 
period averaged 14,534,491 acres of which 18,253 acres only were under canc 
Eien this represented an appiociablc advance on the flguies of'^lie previous 
quinquenuiuni, when the aica iindei cane aieragcd only 13,735 acres The 
peiceiitage of the area undei cane to the net area cropped loi the qiiinqiionnium 
endmg 1918-19 was 0 12 and to the total aiea undei canc iii India 0 7 No figures 
showing the average outturn of gui arc nvailable 

148 There has so fai been no scientific classification of the canes of Buima, 

FaneUes of lane ^ classification has 

not been gieal, as the vaiieties growm are 
few 111 number The indigenous canes of India piopei aie almost entirely 
absent, the reason being, in Dr Baibci’s opinion, the unimpoitance of cane 
cultivation arid the absence of land communications iMth India A iced-like 
variety is giowm on a small scale foi medicinal puiposcs,' mainly in the Thaton 
distiict, and laries m coloui from biowm, vdieii it is known as Kyannyo, to 


*Jt IS popiiIarH rtgaided as a cure for msamly 
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black, wlien its vernacular name is Kjmnnot Kamg Kyan, or elephant-grass 
cane, a tall, thin, white vaiiety, is also found in the Thaton district, its chief 
use being to act as a sheltermg hedge to Bdm cane Of the medium canes the 
most important are the Bilm cane 311st mentioned and the Pyinmana Bed 
The Biliii cane, also kiiomi as ‘Shan cane, which is the only vaiiety grown on 
a largo scale in the Thaton district, has short inteinodes but a very soft iind 
aud is, therefore, easily crushed in the wooden mdls in use in the tract It 
lodges badly and it 'is owing to this weakness that a piotective hedge of elephant- 
giass cane is frequently giown loniid it The Pyinmana Red cane, also knoivn 
as Burmese cane, the veiiiaculai name of which is Kyaniii, is a hard and buttle 
cane of eiect 'habit with short mtcinodcs It siiffeis much less from di ought 
limn any othei of the medium 01 thick varieties gioivn in Burma and for this 
leason is chiefly found m the Yamethin aud Kyaukse districts The only other" 
medium ci^ne is Moulmem cane which, as its name implies, is found chiefly m the 
neighboniliood of Moulmem Di Baibei legaids this as a member of the gieat 
Pansahi gi oup and saj s that it is so like Bba fiom Natal that the two cannot be 
distinguished in the field He thmks it piobablc that it is a migrant from Bihar 
The only cane giomi m Burma which, m Di Baibci’s opmion, shows all the 
cKaiactcristics of tiopical canes, and would, therefore, in India proper fall m 
the Paimda class, is Toiingoo cane, a soft, yellow cane of eiect habit which is 
found both m Pjnnmana and 111 the Lowei Buima distiicts of hea\T!' lainfall 
Anothei variety of thick cane which is found on a very small scale in the Aniherst- 
distiict IS Imown as Mouhncm Elephant cane 


149 The combination of shortage of staff with an insignificant area under cane 

has resulted in very little woik being 

BiUouj o/uod on onga,cane 

cultural Department has hitherto had no faim oigaiiised m such a wav as to 
Ijormit of systematic espeiiments with it , and such uork as has been done has, 
in consequence, been somewhat desultory and can haidly be said to have led to 
an} definile results beyond establishing that cane is not a profitable crop when 
gioivn on old alluvium Indigenous and exotic vanoties as ivell as seedlings 
from Coimbatore have been giomi on most of the depaitmcntal farms ui the 
l^rovince, but the tests have not yet resulted in any conclusions as to the com- 
paiatiie merits of the different varieties Mention should be made of the 
excellent Yields which have been obtained on the sub-station at Hopin in the 
Myitliynna district, small plots of Maiiiitiiis and Gillnian vaiietios havmg recently 
returned at the rate of 40 tons of cane and 4 tons of gui to the acre The 
experimenls on the small station at Pwmbiu 111 the ]\Ion canal tract which were 
commenced m 191 S -14 have proved a disappointment, as, owing to want of staff, 
the poverty of the colonists and the difficult}’^ getting irrigation water in the ^ 
hot season, they have not led to any expansion oi cane cultivation 111 the tract 


150 Although the implements in use for the cultivation of cane in Buima are 

Asncmtural pracUce of o primitive character and little atten- 

tion IS paid to the question of suitable 
lotations, cultivation may, on the whole, be considered fairly good, especially in 
the Pyinmana tract In the Tliaton district cane is usually giovoi only in 
alternate years, the land l}iiig fallow in the interval Elseuheie in Lover 
Burma cane follows iice In Uppei Buima the most usual practice is to allow, 
the land to lie fallow alter the cane harvest until June when a crop of sesamum 

a 

IS sown This is harvested 111 October and cane is again planted in December 
01 January 


la. Upper Buima and on the new alluvial soil of Lower Burma cane is 
planted from December to February, except in the Bihn tract where the porous 
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soil will not retain moisture and tlie crop has thoiofore to be planted in SeptemTipi' 
to give it the benefit of the end of the monsoon For the same reason plantmg in 
September or October is the usual practice on the sandy soils of the ridges and 
ranges of hills which cross the alluvial plains As a rule the top or the v/holo- 
upper part of the cane is used for planting and, as cane in the' Bilin tract is not 
harvested till November and planting is done in September, tln-^ 
means that a part of the crop must be cut hvo months before harvest time, and 
planted while it is still green The number of sets planted per acre vanes front 
6,000 in the Pyinmana tract to 12,000 in the Thaton distiict Sets of which the 
hnds are damaged or which show signs of red rot are discarded. 

The land is everywhere ploughed and harrowed before cane is planted. 
Except in the Pymmana tract, plantmg is done is treaches fioin 4 to 8 mehes 
deep The distance between the trenches vanes from 2 or 21 feet m the Thaton 
district to 4 feet in the Kyaulcse district In Loner Bunru the sets are laid 
lengthwise in the iurrows about 6 inches apart In Upper Burma, o.xcept m the 
Pvmmana tract, they are generally planted in a sloping position In the 
Pyinmana tract they are planted upright m holes which arc G inches square by 
one foot deep and are 6 inches apart These holes arc made in paiaUel rows, 
ilic distance between the rows hemg from 4 to 44 feet Two sets arc planted m 
each hole Aftei -cultivation consists of hanking np caith round the growng 
plan! and m weedmg oi hoemg This is done thoioughly in the Pymmana tract 
alone and elsewhere the land gets very dirty by harvest time' The pimcipal 
defect of the cultivation in Pymmana is that msufficient attention is paid to 
diamage The banlnng up of earth round the growing plants results m tho 
formation of high iidges, while the spaces between form fnirows wduch, as a 
mle, run parallel to the slope of the gionnd Brains are not, howmver, 
constructed at the ends of the fields and in consequence sets fiequcntly fail to 
germinate there owing to w'otei -logging With the exception of the small areas 
m the Kyaulcse district and m the Mon canal tiact, cane in Bmma is grown 
without irrigation In the Kyaulcse distiict the land is ^ given one irrigation 
before planting and three subsequently The Mon canal was designed foi the 
irrigation of paddy and the difBcnltv of getting water hcfoie Julj lias proved a 
hai to the extension of cane Cattle manure is practicallv the only manuie 
applied, though crushed sesamum cake is oecnsionally used in th'e Thaton district, 
where the soil is also enriched by the annual deposit of river silt In Upper 
Burma, where a crop of sesamum usually precedes cane, the manure is applied 
before the sesamum crop is planted, so that cane mciely gets tlie residual effect. 
Cane trash is sometiraes Mt on the ground and ploughed in Batoonirig is lare 

As already mentioned, cane is- planted either in September and October 
or between December and February - In both cases it is harvested between 
November and January, Iso that it is on the ground from 10 to lo months 

151 If cane is at present an insignificant crop in Assam, and yet offers pros- 

Tro^pecU of ertenmn .f development on a plantation 

scale, it IS a still moie insignificant crop 
an Burma and offers prospects of still greater dovolopmcnt Di Barbei, w'ho 
did not visit Burma tiU shortly before he left Lidia, found that there wcie large 
areas in Upper, Middle and Lower Burma w'^hero thick canes could he quite easily 
grown and considered that, m view of the gioat extent of land available foi the 
growth of sngarcane, there was no part of India which could ioi a moment com- 
pare ivith Burma as apossible area for tho installation of sugai-makmg factoiicsv 
Without definitely endorsing this view m tho extieme loim in which it is 
expressed, we are in| full agreement mth Bi. Baiber’s mam contention that 
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, Burma oiters esceptional prospects for tlie establishment of a sugar industry on 
a large scale The climate is neaily everywhere favourable, and, though the 
occurrence of suitable soils is more lestiicted, they undoubtedly exist over large 
areas Thick canes are already the usual kmd grown , and m the Toungoo 
Yellow vaiiety the Provmce possesses, m oui opinion, the finest mdigenous 
cane we have seen m India Again, although the lands classed as culturable 
waste bear a smaller proportion to the total area of the Province m Burma than 
t in Assam, they covei nearly twice the extent m actual acreage The Provmce 
IS, it IS true, notoriously backward in the development of its communications, but 
we understand that, as a result of the large profits accrumg from the recent 
Government contiol of rice exports, a gieat advance may confidently be looked 
for in the near future , and we doubt whether 'the opening of new roads and 
1 ailways in most parts of Burma will be so difficult or costly an iindertakmg as 
in Assam Fmallv, while the policy of the Local Government, as laid down m the 
Burma Land Revenue Directions (Hos 19 and 20), is opposed to the mtroduction 
of a landlord class and pi escribes as a general rule the rejection of apphcations 
by capitalists, foi the grant or lease of large areas of land, it specifically 
recognises the n^edTor a relaxation of this principle m favour of apphcants 
whose intention is to cultivate special staples, not by lettmg the land to tenants, 
but under their oivn immediate supervision Fairly large grants for the cultiva- 
tion of rubber have already been made m the Tenasserim division , and special 
steps were taken two oi three years ago to encourage the openmg up of large 
rubber estates by capitalists, the more important of which, we are glad to 
oTjserve, are precisely on the hues we have to recommend for the encouragement 
of sugar estates We have every hope, therefore, that our recommendations 
'tvill be sympathetically received 


152 In the first place we recommend the appomtment of a committee of three 

Need for a local sni vey. conduct an agricultural and soil survey 

of all localities which appeal to offer an 
opening for the estabhshment of a sugar industry on a factory scale It is not 
necessaiy to repeat here what we have already said m paragraph 140 of 
our Chapter on Assam regarding the constitution of the committee and fihe 
scope of its enquiries , the less so because the rubber survey in Buima was 
conducted on approximately identical lines , and, though it was eventually 
found necessary to entrust it to a single officer, the origmal proposal was that 
it should be carried out by a committee constituted similarly to the committee 
we have in view, with the substitution of a Forest Officer for an Agricultural 
Officei It might, mdced, be advisable for the cane survey committtee to co-opt 
a Forest Officer as a fourth member in areas where any question of the relin- 
quishment of reserved forests for cane cultivation arose Nor is any recom- 
mendation reqmred from us to ensure that large grants made for the cultivation 
of cane shall he developed for that purpose at a specified rate, and shall not be 
ahenated by the grantee without the sanction of Government, as provision 
alieady exists to this effect in the revenue rules of the Province The existmg 
rules regal ding imtial exemption from assessment to land revenue m the case 
of newly reclaimed lands and lands granted for the cultivation of certain special 
crops, with privileged rates on a sliding scale theieafter, also appear to us quite 
reasonable and meicly requiie to be specifically extended to sugaicane 
,The only suggestions that we have to make, theiefore, are that of the two main 
forms lecognised of devolvmg rights in land — grant and lease — the former, 
which is m peipetiiity, is pieferable to the latter, which is normally restricted 
to a period of thirty years and that, m fixmg the rate at and extent to which 
the aiea granted shall be brought under cane, allowance should be made, not only 
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. 1 ^ for cane cultivation, lint for the fact that cane must tie grovrtl 

S » P-tfrotatl, and tet, smce m mos^ local.t. 0 B laW ,ndl too t« 
be unpo^rted provision vaU probably have to be made, as it is m Assam, for the 
allotment of home plots to the field laboureis for tbe cultivation Of food ciops. 
The question of reiismg tbe present crop-rate of assessment on sugarcane is one 
that more immediately affects the small giower, and we, there.oie, deal wnth it m 

paragraph 156 beloiv 


153 It is hardly surprising that practically no effective work has yet been 

done on sugarcane m Burma by the local 

Development of research woil on cane Agricultural D^artment, when - the ^ 
insignificant position hitherto held by cane among the staple crops of the Province ' 
find the extremely small staff that has been available are considered Burma is 
the largest Province in India, yet none, except the Noith-West Frontier 
Provmce, -possesses a smallel district agricultuial staff There aie only two 
Deputy Directors actually at woik in Burma, although the number of such posts' 
sanctioned was, until recently, four Fortunately, however, the Piovmce has 
been fully alive to its own deficiencies, and it is a gieat ehcouiagement to us in 
malang our recommendations that a comprehensive scheme of depaifmental 
expansion has now been sanctioned by the Secretaiy of State which contem- 
plates the inciease m the number of Deputy Diiectois’ Circles fiom four to 
eleven and the leciuitment of the officers for them at the late of two a veai As 
this scheme materialises, it will be possible to take up a considered progi annuo 
of reseai eh work on cane Here, as elsewhere, we think it ivill be found advisable to 
open separate lesoaich stations for cane, and not merely to devote a part of the 
expel imental oi demonstratioin farms of each Circle to it The number and 
location of these stations, which should not be less than 200 acies each m extent, 
would be decided on the advice of the cane sun^ey committee xve have proposed 
above, foi it is hardly open to doubt that it is in so far as a sugar 
factory mdustiy is successfully built up that cane will establish its unportance as 
a commercial crop in Burma The committee would no doubt considei the suit- 
ability of sites m the Bilm toivnship of the Thaton district, m the Pyinmana 
sub-dixision of the Yamethm district and m the Nam\m valley of the'Myitlij'ina 
district, all of which we are provisionallymcliued to regard as likely areas for the 
purpose ni view, and the local conditions of which are ividely diverg!ent The 
Mon canal area, which some of our membeis visited in the course of our Burma 
tour, may, we think, be finally left out of account Whatever the prospects may 
have been as long ago as 1911, when a scheme for the establish)n.ent of a sugar 
factory m that area was first mooted, they are hardly favourable now, when the 
canal has been completed in accordance rvith a design for the irrigation of paddy 
and water is only supphed from Julv to November In the last year for which ' 
figures are available (1918-19) nearly 56,000 acres of paddy were giomi on the 
less than 60,000 acres actually iiiigated by the canal, and the bulk of the com- 
manded area has now been taken up by small colonists of very limited means who 
have so far erunced great reluctance to grow cane at all The pionsion of pei- 
-maiient means of communication between this area and the Irrawaddy, moreover, 
which IS rutal to the success of a sugar factory in the neighbourhood, is a matter 
of peculiar difficult-v owmg to the vagaries of the river in this part of its course, 
and the heary floods to which the intervening stretch of land is liable IJnless, 
therefore, the means of iiiigation m this tract are largely extended, we consider 
that the possibilities pf cane cultivation are now too doubtful and too limited for 
farther consideration Another small matter that might be referred to the cane 
survey committee is the location of the sites for the stations which the Province 
will require for the supply of its hill sets (mde paragraph 22 of Chapter II 
above) _ These are easy to establish and very inexpensive, and should in tune, 
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as tlie delnand for lull sets develops, show a clear profit on their ognrations Wo 
trust, therefore, that the Local Government vnll he prepared to open some thiee 
oi more of these stations to meet the needs of different parts of the Province, for 
it IS neither safe nor economical to carry sets over very great distances 

154 In neiv of the paramomit unportance of chemical contiol m all research 

work on sugarcane, we should have liked 
tor control __ to recommend that all cane reseaich 

stations in Burma should be placed under the control of an Agricultural Ohiemist 
The cadre of the local Agricultural Department, however, includes only one 
such post and no provision has been made for aiiothei in the recently sanctioned 
scheme of expansion The present Agricultural Chemist will also be Professor 
of Chemistiy in the Agricultural College now under constiiiction at Mandalay 
and it IS cleaily out of the question to make him responsible for th'e control and 
diiection of all cane research worh in the Province Yet the possibilities and 
prospects of early development are so great that no time should be lost m open- 
mg these cane lesearch stations as soon as sites have been selected foi them 
Pending the establishment of the Sughr Eesearch Institute we lecommend in 
Chapter XXIII below, therefoie, it will be necessary for the Deputy Directois of 
Agncultui e' to supei intend the work at the stations in their respective Circles 
Cane is, however, so comparatively unloiown a ciop m Burma that the Local 
Government would, we think, be well advised to lequire the Deputy Directois 
undei whose control these stations are opened to visit at least one of the Cane 
research stations in Provinces where work on cane is most advanced, nainety the 
United Provinces, Assam and Borabaj’- Of these stations, Jorhat and Manjii 
are worlong under conditions which approxunate more neailj' to those of Burma 
iWe make this suggestion, however, with a view to the assimilation lathei of the 
broad principles of cane lesearch work, such as methods of contiol, the ordei m 
which vaiious Imes of work should be undei taken, the most suitable aieaj foi 
field trials and the like, than of such details as the local adaptabihty of particular 
varieties oi agricultural methods, and, for the foimei puipose, we consider that 
a visit to Shahiahanpur would be m no way less instinctive than a visit to either 
of the othei two stations On the establishment of the Sugar Reseaich Institute, 
the cane research stations m Burma would, of course, be taken undei Imperial 
contiol and a whole-tune officer would be placed in charge of them As in. 
Assam, paiticularly ui^ent and impoitant lipes of vVoik mil he the evolution of 
the best cane rotation foi laige estates to adopt and the discoveiy of a cane that 
wdl ratoon freely, and thus economise labour We have already expiessed in 
our Chapter on Assam oui views legardmg the obligations of Government to 
lose no time in providmg adequate means of communication in newly exploited 
areas and to assist the management of plantations and factoiies in safeguard- 
ing the health of then laboui, and it is not necessary to repeat them hero 

155 Although we have m this Chapter reveised the ordefi we have hitheito 

. followed, and dealt first with the question 
Imptovements tn ryoU’ cttUaaUon cane cultivation oh a plantation scale, 

because we regard this as obviously the mam hne of advance m Burma, we have 
no desire to ignore the possibilities of improvement and extension of the cultiva- 
tion of cane on small holdings The prospects of impiovement m this direction 
mav he limited, but withm their limits we regard them as distmctly bright The 
best of the cane-groweis in Burma have already proved themselyes capable of 
^ raismg surprismgly good crops, considering the piimitive implements they have 
' at their disposal The absence of caste and purdah restrictions among the 
Burraans and their natural tolerance and sociabihty have rendered possible an 
. L5IPG aE 
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■unu^nal dcgioo of lufimacy betveen them and the authonlies , and the high 
jieicentage of htciacv in the Piovmce and the encouiagmg i espouse which has 
been evoked in some districts to the propaganda of the AgTicultucal and 
Co-operative Depaitments mdiCate that Buima is a piomising field foi mipiovc- 
nient Both on tlue cane i.eseaich stations, therefoic, and on the oidmaiy 
evpeiiincntal farms of the agiicultiiial Cneles loom should be fomid foi the 
solution of the ii ot’s pioblems and the mectmg oi his needs The best methods 
(ivitliiii his capacity to adopt them) of piepaiation of the laud, of selecting sots, 
oi spacing the lows foi planting andAf planting the sets in the rows, of maiiuiing, 
of diamago and oi aftei-cukivation sliould all be voilced out and then acti\oly 
dcmoiistiaied, while the vaiieties oi cane which -wull best lespoiid to those 
methods should be asceibained and multiplied Aheady the Toungoo Yello v 
vaiiety has eslablisbed its supeiioiitv on well-drained soils with adequate 
laiiifall and PMiimana Eed its suitability in less iavourablo .areas wheie the 
laiiifall IS more piccaiious Pure line cultuics of those vaiieties should be made 
and multiplied on Governmoiit seed farms 


156 Anothei method by which' Government might diiectly encouiage \ho 

cultivation of cane by small’ holdei s is by 
Land, acnneas^cM on cane leduction of the piescnt rates of 

assessment to land revenue ‘While the mam svstem of assessment in Buima is 
an acie rate vaii ing accoidiiig to the classification of the soil with ref ei once both 
to teililit/ and situation, in ceitain cases a ciop-iate is levied on the land, that 
IS, still a late of so much pei acie, but the late itself is fixed accoiding to the 
paiticulai ciop gioivii Cane is one of the crops to vhicli this system apphes , 
and the late is now fixed almost unifoimly in all distiicts at Es 10 per acre* 
This, ve veie mfoimed, is more oi less a conventional rate, the insignificance 
of the aiea undci cane m each district not having wan anted its reconsideration 
It is distinctly liigLer than the picvailing latcs for un-iriigated iicc-lands, vhich 
m most districts vaiy between Es 2 and Es 4 per acre and nouhoie exceed Es 6 
It IS true that the profits on cane should bo so appicciabl}’' g^roater than the 
profits oil rice that by any compaiative test the existing rate for cane might 
be iullv jastifled, but wo ha\e had several repiesentations made to us that it is 
legal ded as a hardship , and, if the encouiagcinent of cane cultivation is desired,’ 
it IS more important to recognise that this feeling is enter tanned than to consider 
vhetlici it IS really well grounded The simplest step would be to exclude cane 
irom the crop-rate system altogether and to leave each field on which a cane 
Cl op IS raised to boar the assessment attached to the class in which it vas included 
at the last land icvenue settlement, and the loss of present revenue iinolved 
Mould bo very small Should, hoAvevci, our biopes of the' development of cane 
cultivation m Buima materialise, the loss of iiiospectne revenue might be 
appieciable, nor is it necessary ioi the purpose of popularising cane-groAving 
that a light assessnii-iit should be peimanenlly miposed Moreover, rve Avould 
oprselves ad-vocate a specially lorv rate on a ratoon cio}! of cane with a vierv to 
the spread oi the practice or latoonmg and this necessitates the retention of 
the crop -1 “^te in any o\eut* On the rvhole, therefore, we rrould prefer the alter- 
natne of a general, but temporary, reduction iii the crop-rate from 
Es 10 to the prerailmg rate in the neighbourhood on first class paddy land nr 
the case of a plant cro^ and on second class paddy land ui the case of a ratoon 
crop The reduction imght be sanctioned m each district for tine remammg 
period oi the current land revenue settlement, and be reconsidered as eacii 
settlement came under i evision, the ciiteiion foi the reimposiiion of a specially 
high rate for cane being the extent to'vhich cuxie had established itself in the 
locality as a particularly profitable crop Those proposals do not of course 
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affect laige estates taJcen up foi the purpose of cane cultivation on a faetoiv' 
scale, the rates of assessment applicable to which amU in each case have been 
fixed in the original inslromeiit of giant or lease 


As Mill be seen fioin Section X of his Supplein^entary Note, Mi Padshah 
dissents fiom the i ecoinmeiidations made m this paiagraph , but Ave aie bound 
to point out that his mam contentions are based on experience derived fiom 
olhci PioA-inces and liavo a Amry limited application to Buima and that his 
proposal to assess land accoidiiig to the value of the most lemuneratiA'e ciop 
it AAull gaoAv is a diiect discouiagcmcnt of the all-impoitaiit agricultural piacticc 
ot rotation 


Summary of Conclusions and Becommeadations. 

(1) It IS soTehj fiom the point of vicio of j^ossihle future developments tjiiat 

Burma is impoitant as a cane-gioiving count ig 

\ 

(2) The old alluvial soil of Lowei Biinna is unsuitable foi cave, and its 
picdominance pi events Buima fiom becoming as impoitant a cane tiact as the 
Gangctic plain 

(3) Nciei Ihclcss, the occurience of oihei more suitable soils is in the 
aggregate extensive and the abundant i am fall m many districts and the absence 
of exfieme tempeiatuies lendei the climate geneially favourable 

(<f) These fedtuiesf and the facts that excellent thicL canes are aheadij 
gioivn wihout ii iiqation, that theie aie vast aieas of cvltuiablti loaste land, and 
that the Local Govcimneiit alieady recognises the need for capitalist giants m 
the case of special staptes aie highly f avow able to the development of sugan 
cultivation on a plantation, scale 

(J) A committee of thiee should be appointed to conduct an agi icultural 
and soil suivey of lilely aieas foi this puipose ^ 

(6) The existing iiiles foi initial exemption fiom land levenue and a scale 
of piivileged lates of assessment theieafter on ceitain special crops should be 
applied to cane 

(7) Giants aie piefeiable to leases, and allowance should be made foi 
lotations and home plots foi field labouiers in fixing the rate at and extent to 
ivhich the concession should be bi ought under cane 

{8) Sepaiate lesearch stations specially for can^ ivill be leguiied and thd 
pioposed suivey committee should advise legaidiiig the numbei and location of 
them, as wcllsis of the stations foi the supply of lull sets 

(0) Bihn, Pymmana and the Namycii Valley are hlely areas foi the location 
of leseaich stations, but the Mon canal tiact should be finally i ejected as 
unsuitable 

{10) These stations should be opened without delay and placed initially under 
the Deputy Diiectois of Agiicultuie of the lespectwe Giicles, who should ibc- 
required to visit at least one of the mam cane research stations in the United 
Piovinces, Assam and Bombay 
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(Jl) On the cieahon of the Sugai Reseaich Inshhde the cane research worJv 
should he concentrated %mdei a single whole-time officer 

(12) Important lines of woth in the intei ests of laige estates ai e the evolution 
of the best conimeicial rotations and the discoveiyof a good latooning cane 

{13) Theie aie good piospects of impioviug the small gtowei’s cane 
cultivation 

{14) These impi ovements should he woilted out both on the cane reseaich 
stations and on the oidmaiy Glide fauns 

{15) Pure line cidtuies of the Toungoo Yellow and Pyinmana Red vaneties 
should he made and multiplied foi distiibuiion, 

/ 

{16) With a view to populaiising cane cultivation among small grj>weis it 
is suqgested that the present laie of assessment on cane might he teinpoianlyi 
i educed, a specially low rate being fixed foi a latoon ctop. 
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MADRAS 


Cltmale and soil 


lo^ The Madias Piesideacy lies between 8° 4' and 20’ 26' N and is thus 

entirely within the tropics Although 
nowheic m ]hdia aic the climatic condi- 
tions nioie favourable foi the successful cultivation of cane than they are on irri- 
gated land 111 l^Iadias, the area undei that ciop in the Province is both small and 
Ecatteied Its total aiea is less than in eilhei the Goialdipiir oi Meerut district 
of the Dinted Pro\ ince‘=, despite the fact that cane is gro^vn in every distiict The 
only distijcts -tthich noimally retuni an aiea of 10,000 acies oi moie aie Vizaga- 
patam and Goda^a^l in the north and Chittoor in the centic As a lesult of the 
configuration of the Province, vhich consists of a nairow stiip of land between 
the TVcsteni Ghats and the Lidiau Ocean, a broadei stiip between the Eastern 
Ghats and the Bav of Bengal and an elevated tiact lying midw^ay between the two, 
cane is peihaps giovTi undei a gicatei vaiiety of conditions than m any othei 
Piovinco in India The two west coast distiicts of J^Ialahar and South Kanaia 
enioy a licav}’ and unfailing lamfall of ovci 100 niches Bellaiy, on the othei 
hand, the diicst distiict in the Presidenc 3 % has an aveiago lainfall of onlj* 22 54 
inches IVliilst all distncts get lam during both monsoon seasons, that of the 
south-west monsoon w'lucli lasts fiom June 1st to Seiitcmboi 30th and that of the 
norih-east monsoon w’hich lasts from Octobei to December, the bulk of the ram 
except in the south is leccived during the south-west monsoon In the south 
the iiosition is reveiscd, Tiniievelly getting only 3 17 inches of lam in the south- 
west monsoon months, oi neaily 4 inches less than in the non-monsoon months, 
Januaiy to Maj’, and 16 57 inches fiom the noith-east monsoon Except 
in Malabai and South Kanara, cane is very rarely grown in Madras ivilhout 
iirigation It is tliorefore growm either on “ wet ” land, that is, land iirigated 
from a Government source of irrigation such as a canal or tank, or on “ gaiden ” 
land, that is, land irrigated b^ a well “ Wet ” soils are chiefly formed of the 
mixed alluvium washed from the hills and uplands “ Gaiden ” land is not only 
naturally feitile owing to its position but has been laboriously impioved by 
tillage and manure 

158 The average area of the Madias Presidencj^, excluding Native States, 
Stahsttcal duiiiig the five years ending 1918-19 was 

^ ” 89,581,077 acies The net area actually 

cropped during the same period aveiaged 33,856,889 acres of w’hich 106,801 acies 
were undei sugarcane The percentage of the area under cane to the net area 
ciopped was 0 3 an^d to the total ai^ca under cane in India 3 9 The aveiagc 
yield of gur for the qumqueniiiiim wms returned at 2 32 tons per acie, an outturn 
which was only exceeded by Bombay 

159 In Dr Barber’s opinion, the Madras Presidency has only one mdigenous 

cane, Naanal, a white cane which is grown 
m the south of the Plo^nnce It belongs 
therefore, a membei of the same family as 
113 
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Vai tehes of cane 

io the Sunnabile group and is, 
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Dliaulu and Toreru of tlfe Punjab, Eakhia of tbe United Provinces and Llojorab 
of Assam Naanal is, bo-sveyei, considerably tlucker than tbe fiist three of these, 
but is thinnei than Mojoiah IIullu Kabbu, which is gioivn in the Bellary 
district, belongs to the Saietha group and is considered by Dr Baiber to bo 
possibly a migrant from Bombay It is, hovever, much thicker than any other 
metuber of the Saietha family and, lilce Naanal, may be regarded as a medium 
cane Both Naanal and Hullu Kabbu furnish evidence that the thicloiess of 
canes of the same family varies vuth the locality in which they aie grown The 
lemainmg canes of the Province are thick canes which have been introduced 
at various peiiods The number of vaiieties is so largo that it is impossible to 
give a detailed description of them Most of them have been m the countiy a 
very long time and have-groatly dogeneiated The raiiotios which are specially, 
mentioned by Di Barbei as showing maikod deteiioration aie Terra Valu, 
Mogali, Poohen oi Poovan, Namalu, Eastali, Kaludai Boothan, Cliittan, Bonta, 
and Palabonta Bonta, a dwarf cane which is grown on a fairly laige scale 
in the northern distiicts, was m fact desciibed to us as a thin cane Vellai, on 
the other hand, which was introduced some eighty ycai s ago, is still a good cane 
Dr Barbel considers that Poohen or Poovan, Keh and the cane giown as a 
mixture "with IIullu Kabbu in the neighbouihood of Hospet in the Bellary 
distiicf which has no special name, (being merely loiown as Javan or indigenous 
cane), aie all probably identical with Paunda canes The work of the Agri- 
cultural Depaitment in ifadras which is desenbed in the following paragraph 
has lesulted in the leplaecment to a large extent of the local canes by ^Mauritius 
varieties 


160 At the end of the last century, Namalu and Koli, the two varieties thert 
rr j j. 1 most laigely gioini in the Godavari delta, 

weio seiciely attacked by red lol The 
diminution m the aioa undoi cane which lesulted was so serious as to threaten the 
sugar mdustrj' of that part of the Piovince ^vitb) extmction, and an agncultuial 


station was theiefore established at Sainalkota m the Godavaii district in order 
lio deal ■with the problem The work done on that farm, as just mentioned, 
speedily led to the replacement of the local canes by hlauritius varieties The 
situation may be said to have been saved by the intioduction of Eed J^Iauritius, 
a hardy variety but comparatively poor in sucrose, which was obtained fiom 
Bombay Othei ISIauiitius vaiieties weie obtained from Vmanagiam in the 
Vizagapatam district, where a collection of Maniitius canes had been giovm 
for some years by the late Mr H P W Gilhnan, 0 SI, when Trustee of the 
Vizianagi am Zamindan Eod hlauntius and Shaped Mauiitius spread very 
rapidly m the Godavaii delta, but the latter succumbed to disease after a few 
years Eed Mauritius has also deteriorated and Purple Mauritius is now the 
favourite cane m the tiact, though a led sport of Stuped Mauritius knorvn as 
the Gilhnan Sport has been very successful on small areas B -3412, B -6450, 
B -208 and J -247, the correct name for which is 247-B , are also gio-wn to some 
extent 247-B has proved a very suitable cand for deltaic conditions, though 
its hard rind, which makes it somewhat difficult to crush, and the fact that it is 
comparatively low in suciose militate agamst its popularity B -3412 and 
B -6450 give heavy juelds and gur of excellent quahty, but the cost of cultivation 
of the former is high, as it is a tall cane which requires stronger piop^ than 
other varieties B -208 also gives good gui, but in hladias it is a dwarf cane 
and IS not therefore a h)eavy yieldei As legaids other cane giowmgl tracts, 
Eed Mauritius is still the cane piineipally gio-wii in South A'lcot, although Fiji 
B is spreadmg as the result of the work done by the Bast Didia DistiUeiies 
and Sugar Factories Company on their leased lands at Nellikuppam Eed 
Mauritius, the first cane introduced by the Agncultuial Department m Malabar 
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and South Kauai a, where cane cultivation has increased appreciably in recent 
years, is still the favourite variety In addition to the work at Samalliota, woik 
on'cane has been earned on at Anakapalle in the Vizagapatam distiict, Palur m 
the South Aicot district, Talipaiamba in the Malabar district and Coinibatoie 
Apart from the vaiietal tests, the most important result of this has been to show 
that the practice of plantmg cane in lines effects a very marked reduction m the 
numbei of' sets leqmied foi planting The experiments at Samalkota to test 
whether the local practice of proppmg and wrapping canes is worth the extra 
expenditure it involves have not so far given any conclusive results The work 
at the Coimbatore cane breeding station, which was estabhshed in 1912-13, 
is Imperial ratlier than provincial in character and is described at length m 
Chapter XXIV Seedlings from the station were first tried on the proymcial 
agricultural stations in 1918-19, and the opinion pronounced on them was dis- 
tmctly favourhble 

^ 161 The scattered nature of the cane cultivation m Madras and the divei- 

. , , sity in the local conditions under which; it 

Jgncultnral waciice , , 

IS grown make it almost impossible to give 

a brief and at the same time^ accurate desciiption of the agricultural practice of 
the Piovmce Almost eveiy where cane is usually rotated with rice on wet 
lands, though the appearances of cane in the rotation vary greatly in the differentj 
districts 111 the Bellary and Kuinool districts a iice crop usually breaks a 
sequence of cane crops eveiv third or fourth year In the Godavari delta, 
on the other hand, it is cane which breaks a sequence of rice ciops every fourth 
or fifth year In- other tiacts the^ practice varies between these two extremes, 
and cane follows rice eithei ever}’- alternate year or once in three y;ears Ratoon- 
ing IS not common except under the big Cumbum tank in the Kurnool district, 
where as many as four to six ratoon crops are sometimes taken Elsewhere, „ 
when cane follows cane for a series of years, it is planted afresh every year 
liagi {Eleusine coiacana) is sometimes rotated with cane on wet lands, espec- 
ially where irrigation facilities are not satisfactory, and is the crop most usually 
rotated with it on garden lands, though groundnuts or Icumbu {Penmsetum 
iyphoideum) often take its place 

"Whatever the crop which precedes cane, ploughing, as a rule, commences 
immediately after hjarvest, that is, usually m Xovembei or December" The 
number of ploughmgs varies greatly in different distncts and is said to depend 
to a large extent on the means of the individual cultivator The minimuni 
number reported is three m the Bellaiy district, where a big plough is used to 
which five or six pans of bullocks aie attached for the first ploughmg, four for 
the second and three for the th’iid The clods are then broken by a big harrow 
which also levels the field Elsewhere the ordinary country plough is used, the 
nist usual numbei Of ploughmgs bemg 10 to 20, though in the North Aicot 
district it IS as high as 30 to 40 In the Godavari delta a rice crop of short 
duration is sown before cane This is harvested at the end of October and is 
followed by a pulse crop or by sann hemp The land is then worked over with 
a crowbar m January or Febiniary, the crowbar bemg preferred to the plough 
as it works tlie land to a greater depth and removes deep rooted weeds such a's 
Jmttali {Cynodon daciylon) andnntli (or spear) grass which' prove very trouble- 
some in land which is ploughed Wet land is also prepared for cane by means 
of crowbars m the South Axcot district The ridge and furrow system of 
plantmg is common except m the Godavari distnct and parts of the Ganjam 
and Vizagapatam districts, the distance between the furiows vaiymg from one 
foot to 24 feet according to the number of sets used In the Godavan district, 
after the fields have been flooded, the sets are sown broadcast and are then 
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trampled in flnsli mtli the ground In Ganjam a system of raising cane from 
plants grown m nurseries is almost muversal and in Vizagapatam is very 
common Under this system there aie thiee stages The first seed hed is 
planted m July, the number of sets used bemg said to be at the late of some 

600.000 to the acre After two or three months the sets fiom this bed are 
transplanted to the second seed bed which supplies the sets used for the regular 
crop Where this system is adopted, the cultivator crushes all his mvn cane 
and buys his sets from the nnrseiies In the Godavaii delta the cultivators 
show an increasmg preference for sets obtamed'fiom the upland parts of the 
Peddapuiam taluh of the district With these exceptions cane is usually grown 
from sets obtamed from the cultivators’ omi pievious crops The use of sets 
obtamed from the whole cane would appear far moie common m lladias than 
that of tops, though the Nandyal valley .m the Kuinool district and the South" 
Aicot district are mentioned as tracts in wdncli tops aie planted The number 
of sets planted to the acre vanes greatly The lo-west late given us was 7,500 
to 12,000 for the Bellar}'- district, whilst in Ganjam it is said to be as high as 

50.000 In the Godavari delta it vanes fiom 20,000 to 30,000 

AJtei cultivation consists of weediiig and hoemg Thioughout the Pro- 
vince care is taken to keep the land free from weeds Except in paits of thd 
Godavan delta, where weeding is done ciitiiely by hand, the usual number of 
hoemgs is three oi four The first vatcimg is usually given from three to 
twelve days aftei the sets aie planted, though m the Godavan delta it is often 
delayed foi thiee weeks The number of watenngs vanes accoidmg to the 
nature of the soil and the lingation facilities In North Arcot, for example, 
vhero foi eight mouths m the j^eai cane depends upon well iingation, watermgs 
are given every week, and in the Coirabatoie dislnct the number is as high as 
fifty Cattle manure is the most usual manuie, but in Godavari its place is 
taken by castoi cake About twenty maunds (1,646 lbs ) of this are apphed 
in June and July, the cake being placed in small pits at a distance of six to 
rune mches from the young plants The use of castoi cake is also spieadmg 
m the Ganjam, Vizagapatam and South Aicot distncts In aU the districts 
just mentioned^2io«(7a4a {Ponganua glabia), iieem {Melia asadt>ac1iia), gmgelly 
{Sesamum mdicum) or groundnut cake is occasionally substituted foi castor- 
cake Indigo seeth is also used as manuie when available and sheep-pennmg is 
not unconimon 

The practice of wrapping cane is fai moie common m Madras than is 
elsewheie It has reached its gieatest development in the Godavan district 
wheie abundant iirigation and rich soil coupled with forcing heat cause the 
canes to grow to a gieat height, and wheie violent cyclomo storms during the - 
growing season often cause severe damage to the ciop Di Barber mentions 
a field in this district in which the average height of the cane wals 25 feet, and 
we ourselves saw fields in which the cane wms well over 20 feet high The 
method of wrapping adopted is as follows Several of the older but still firmly 
adhermg leaves of the cane are twisted to foim a band with which it is tied 
to its nei'ghbouis while still quite small In a well giown field as many as 
.seven successive wrappings are done, the last two or three being earned out 
from the tops of tall three-legged stools The operation at this stage is very 
expensive on account of its comparative slowness Even this is not the whole 
process The bunches of cane shoots thus brought together are fastened to 
upright bamboos sunk in the ground These bamboos are of three sizes At first 
small thm bamboos support the canes of a single clump Later on larger and 
thicker bamboos brmg several clumps together, and, ultimately, tall thick bam- 
boos complete the work and unite several full gi own clumps. The bamboos last 
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foi several yeais and are carefully stacked at harvest' time, but the practice 
adds very appreciably to the cost of cultivation On the basis of data obtained 
on the Samalkota faim, Di Barbei estimates the cost of wiapping a fairly good - 
crop at Us 37-12-0 pei anie in addition to an expendituie on-bamboos of'Es 100 
pel acie foi a freshly started plantation and a lecuiring chaige of about Es 20 
pei acie foi replacements Nowheie else in Madras is -wrapping a? elaboiate 
as in the Godavaii delta In the Bellary and Kuinool districts, except in the 
Nandyal valley, it is not practised at all v 

The most usual time foi planting cane m Madias is March and April, though 
m Bellary, Gan3am and the upland tracts of Godavari plantmg is delayed till 
May and June Whethei planted in Maich oi June, canq is harvested in Feb- 
amary and Maich and is thus on the ground foi ten to t-welve months The 
Coimbatore district has a second planting season -which lasts from July to Sep- 
tembei, and the cane planted during this period is on the ground for fifteen 
nionths 

162 We must fiankly confess to a feelmg of disappomtment that, in the only 

PTos]}ects of extension majoi Province in India -which lies en- 

(fl) Tie p esent position tiiely withm the tropics, the prospects 

of any appieciable extension of cane cultivation cannot be regarded as at 
all hopeful The area under cane in Madias has responded to some 
extent to the stimulus of high prices but the effects of that stimulus appear 
to be -weaimg off In 1914-15 Madias had 74,000 acres under cane By 1918-19 
the acreage had increased to 123,000 acres, but m 1919-20 it fell to less than 
93,000 ' The fall -was attributed to shoitage of -ttmtci at the planting season 
owing to the abnormally low rainfall in 1918 The high puce of oil calces and 
, the deficiency of iiidigo refuse were also asciibed as subsidiary causes Al- 
though it might appeal from this that an extension of cane cultivation in Madias 
,is largely a matter of the extension of irrigation facilities, that inference is, in 
leality, not justified The area undei cane does not expand to any great extent 
even when puces aio high because, where water is available, the cultivator 
prefers to use it for other crops, and Especially for rice The extent of his 
preference for rice can be gauged by a few statistics In 1919-20 the total 
area iirigatecl from all iriigation sources m the Pi ovmce— canals, tanks, wells 
and other sources — ^was a little ovei ten million acies Of this total iice 
accounted for more than 8^ imllion acies, or some 85 per cent , whereas cane 
only claimed 78,631^ acres, or 0 8 per cent On the more important iirigatioii 
systems the disproportion is even more pronounced The total area iiiigated 
by Class I and Class II Works, (that is, “ Major Productive and Protective 
Woiks ” and “ Minor Works for which capital and revenue accounts are kept ”) 
in 1918-19, the latest year for which statistics ai e available, was 3,909,000 acres , 
and of this 3,441,000 acres were under rice (86 7 per cent ) , as compared -with 
11,081 acres under sugarcane (0 3 per cent) Of this meagre area more than 
half Avas contributed by the Godavari delta system, namely, 6,262 acres, but, 
as this IS the largest irrigation work in Madras, even here the proportion of 
cane was no more than 0 6 per cent of the total area iiiigated, namely, 1,064,000 
acres On the other two great systems cane may be said practically not to 
gxist, the Kistna .delta system in the same year returning only 47 acres out of 
754,000 irrigated and the Cauveiy delta system only 673 acres out of 925,000 
irrigated It is ob-vious from these figures that the bulk of the cane gioivn m 
= Madias is grown either under “ Minor ^Works for which capital and revenue 
accounts are not kept,” such as river chaimels and small tanks, oi under ivells 
and other sources of private supply In other words, where the cultivator 
IB assured of a regular and abundant supply of water, he generally uses it for 
rice and har,dly ever thinks of devotmg it to cane 
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163 Tlie main leason given us foi tlie piefeience sliown by the cultivator for 

.... » “‘’P 

coiuj^etitiou With itce ciud tliG GasG 'witli 'wlucli it cfln uG grown 

and marketed Li^bt would have been tbioivn on the question bow fai tbe 
picfeienee is justified by tlio compaiative costs of cultivation of iice and canc 
and of the piofits obtamed, bad. trustworthy statistics legaidmg^ those been 
foitbconiing, but, in any case, conclusions dia%vn fiom such statistics would 
have been vitiated by the immensh disparity in the areas under the two crops 
IVhatever the relative position of iice and cane which might be revealed by 
figures of costs and profits,' there can be no question that theie is^no pait of 
India, except possibly the Deccan canals tiact of Bombay, in whieli, canc can bg 
groivn mth greater profit than in Madras Another reason which was given us 
as militating against an extension of the aiea undei cane m Madras was laclc 
of capital This, however, is a condition which is not peculiar to Madias, and 
seems a reason of doubtful validity when applied to the deltaic tracts where 
landholdeis aie ceitamly not less piospeious than they aie in thp Bombay 
Deccan canals tract vlieie cane is much the most populai crop 


The problem is, theiefore, almost entuely an econonuc one Now that red 
rot has practically disappeaied from the Godavari delta as the result of the 
work of the Agiicultuial Depaitment, the agiicultuial difBculties in the way of 
the extension of canc aie small compared mith those in most other parts of India', 
nor IS there any evidence to show that irrigation difficulties form any bar to 
expansion The ingiaiued pieference of the cultivator m Madras for rice has 
thus to be recognised in any discussion of the prospects of cane ui that Pi ovine? 
It has been recognised by the Madras Agricultural Department which has made 
no efforts to promote the cultivation of cane, but, as far as its other activities 
have peimitted, has always been willmg to give the cultivators all the 
assistance in its power Its action saved the cane of the Godavari delta from 
extmction, and in iiioio lecent times, when the cultivatois of the South Kanaia 
district showed a desne to extend their cane area, its ability to give them a better 
cane than they veie already giowmg’led to marked extension of the canc area 
in the district Whilst, as will be seen from what follows, we think that more 
might be done b^ the Agiicultuial Depaitment to assist the cane cultiratoi, we 
cannot but admit that the pohey of the Department has been the right one in the 
circumstances 


164 Our conclusion, theiefoie, is that any appieciable extension ni the area 
(o) &pansion only pomhle thovglt under cane in Madras can only come about 
the centialfactoiij system as the result of an extension of the factory 

system Greater facilities m obtaining capital for canfe cultivation fiom co- 
operative societies or the manures required for rt at cheaper rates than prevail 
at piesent, tlie introduction of power emshing iilants and improved furnaces, 
the formation of co-operative societies for sellmg gur, all matters with which we 
deal in detail in other Cliapteis, may lead to some expansion, but the process will 
be slow The problem before the factory m Madras as entirely differ ent fiom 
that which confronts it in Upper India In Upper India the supplies of cane 
already exist The question there is whether they can be obtamed from a suffi- 
ciently concentrated area to enable a factory to work successfully In Madias 
the factory will have to create its own supplies In other words, there is little 
hope for a factory, unless it can obtam sufficient cane from land under its own 
control to make it almost independent of other sources of supply Theie is thus 
no part of India to which our suggestions for the leasmg of land are more 
apphcable than they are to Madras That the difficulties in securmg such leasfs 
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lare not insuperable has, in our opinion, been shown by wbat has been aecomplisb- 
ed by the East India Distilleiies and Sugai Factories Company at Nellilmppam 
in. tlie South Ai cot district The Company started with 40 acres of leased land 
It has now 1,800 acies Its success has been veiy laigely due to its realisation of 
the value, of the oil engme foi pumping puiposes The high lents chaiged for 
wet lands caused the factoiy to turn its attention to the laige tracts of diy land 
- in the neighbourhood of the factoij’' which had previously jnelded a comparatively 
pool retuin to their owners and which the j.ntroduction of the oil engme made 
it possible to iiiigate Wliat has pioved feasible at Nellikuiipam should not 
be beyond attainment elsewhere in Madras In the deltaic tracts, as in South 
Aicot, the high rents for wet lands ivould almost certainly rendei leases out of 
the question, but theie aie other parts of the Province where this obstacle would 
not be met We have natuially not had the opportumty of making detailed 
investigations on this point, but the noithern districts — Ganjain and Vizaga- 
patam — appear to us to offer possibihties of successful imitation of the example 
set at Nelhlcuppam We can do no more than point the way It is foi private 
Snteipiise to decide whether to travel along the road 

165 "Whilst we have expressed our general approval of the policy which has 
AanetiUuial impioiemcnts l>een followed by the Madias Agricultural 

(a) Varietal Department in regaid to the expansion of 

the area under cane in the Piesidencv, we have stated tifat, m our view, more 
might be done to assist the cane cultivator ^Madias, as we have said, has only 
ono mdigenous cane of no special merit, and the line of advance does not, there- 
foie, he in the introduction of pure lines of mdigenous canes but in that of exotics 
The work of tho Depaitment m this direction has been mamly confined to the 
Godavari delta There experience has shown that red lot is an ever present 
danger, and the great essential is that the Agncultuial Depaitment should 
always have a cane ready to taJee the place of existing vaiieties which are attack- 
ed by this disease or show signs of deterioration owmg to the water -logged con- 
ditions under which they are commonly gioAvn This necessity has been recog- 
nisM in the work on the Samalkota farm , and the work on that farm has, in our 
opinion, been earned out on sound lines Outside the Godavaii delta little pro- 
gress has been made in spreading improved vaneties, except perhaps m South 
Aicot and South Kanara The Ganjam and Vizagapatam distiicts, which 
between them hrve nearly one-thud of the total area under cane m the Presidency 
and in which the comparatively iioor varieties, Bontha and Keh, are almost the 
only ones grown, offer great scope for work of this character The Bellary 
district, which has perhaps a more concentrated area under cane than any other 
district outside Godavari, is another promising field of activity 


166 The most urgent improvement m agricultural practice in Madras 
„ IS a great reduction m the number 

^ ^ of sets planted We have mentioned 

,that m the Ganjam. district the rate is said to be as high as 50,000 to thg 

acre Even with the thin, indigenous canes of North India the highest lat? 
is only about 26,000 to tho acre , and it mil, therefore, be evident that, where 
nearly twice this number of sets are planted, full development of each stool 
IS impossible The Bellaiy chstrict reports the lowest number of sets to the 
acie for the Madias Pi esidency— 7,500 to 12,000— but this is considerably higher 
than the 6,000 sets which experience at Man^ri has shown are sufficient for the 
thick canes of Southern India, given proper cultivation and dramage Wd 
describe the Manjii method of cane cultivation at length in the followmg Chapter 
and dwell upon its advantages imsavuig water, sets, labour and manure The 
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Similarity in climate and otUei ooiulilions between ^ladras and Bombay 
■would malie it peculiaily applicable to the foimer' Piovincc, especially 
to sucb tracts as the Godavaii delta, 11010 it not foi tlio smallness of the 
jplots on 'vs'bicli cane is gio'wii and tlicii scattcied situation, usually 
in tbc midst of iico fields ivlieie diainagc is often impossible But tlic 
value of these methods has been so evident in Bombay that ue trust, that 
the IMadras Agiicultuial Dcpaitinent Mill not lose sight of tlie possibility of 
intioduciiig them in liladras in tracts 111 vliich thcic .uc sufficiently conccntiatcd 
aieas under cane to rcndci then adojition feasible AVe need not emphasise 
the advantages the planting of sots in lines has over the present haphazard 
method followed m the Godavari delta, as tins is an nupioTemont the adoption 
of which the Agncultmal Dopaitmciit is doing its best to promote The Depart- 
ment has yet to solve the pioblcm vhethei the results of vTapping and propping 
cane lustify the cxpciidituro the practice invoh os The latest available report 
of the Samallvota farm, that for 1918 - 19 , states that the increased outtuni of 
1 ^ candies (625 lbs ) of gui obtained from the plot on uhich wrapping and 
propping were done did not cover the cost of those processes The propped and 
wrapped cane was, lion or ei, somevhat easier to crush and i leldcd gni vhicli was 
slightly lighter in colour It ivas added th.it the question of profit'^: did not 
appeal to the cultivator 111 the delta and that he could ncvci be convinced that 
wrapping and pioppuig could safely be discarded Wo are inclined fo question 
the accuracy of this statement It h.is let to bo established on the Samallrota 
faim that propping and v rapping can be dispensed v ith AYe ha\ e little doubt 
that, if this wore proved feasible on the farm and subscqucntl} demonstrated 
to the cultivator on his oivii land, little difficultr would bo found in coimiicmg 
him on the point AVc arc, therefore, of opinion that the cxpciimonts on the 
Samalkota farm should he contuiucd until a definite conclusion is rebelled 

167 In the mam, theiofoie, the assistance nhich can bo gi\on to the cane 
_ , , , eultuatoi bv the Agiicultuial Department 

etc ojniien an( orgniinaftoii Afadias lies 111 the intioduction of supe- 

1101 vaneties of cane and in bringing home to him the adiantages of those 
improvements m agiicultural piacticc uliich hare alicady boon woihcd out by the 
Department This bimgs us to the question of the oiganisation necessary for 
this purpose AYe have reiterated, we fear somo'sshat todiouslv, throughout 
this Chapter that the great obstacle to cvpansion and iraiii ovement in Aladias 
I lies in the scattered nature of the cane cultivation Poitunatcly, in tlio matter of 
organisation, this obstacle can bo over come to some extent oving to the existence 
m the Proiunce of one 01, if our iccomincjidations on the point are accepted, 110s- 
sibly two cane breeding stations which can combine lesoaich work for the whole 
of India with woik on the cane problems of hladias Hitheito the woik of the 
cane bleeding station at Coimbatoid has been almost «cntiiely directed to the 
evolution of suitable canes for Noi thorn India In Chapter XXW we suggest 
that more attention should bo paid to the needs of the Peimisula for improved 
varieties of thick cmies and that the station should serve as a icseaich statmn - 
foi the '^outhprn districts of the Piosideiicy AYc also suggest that the obstacle 
to cane breeding work which arises from the fact that some of the canes ,of 
Nor thorn India do not flower atCounbatoie should be overcome by the establish- 
ment of a second cane breeding station whicli''raiglit be located in one of the 
Madras distnets bordermg on Mysoie, if a suitable site could bo found Sucli a 
station yheii established should, as at Coimbatore, combine research w'oik for 
all India ivith work on the local ertuo problems of the tract in ivluch it is situated 
If located wheie wo have suggested, it should speciallj’’ servo the needs of the 
Chittoor, district which has the third largest area under cane in the Presidency, 
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3oth these stations ivill naturally form part of the all-India scheme of organi- 
sation which we contemplate m Chaptei XXIII helow In view of the special 
needs of the Godavari delta and of the valuable work which has been done on the 
Samalkota farm, we consider that that station should also become definitely a 
cane research station and should be enlarged to 200 acres, the area we have 
suggested foi siimlar stations in other Provinces Our description of conditions 
in ^Madras will have shown that the cane problems of the Ganjam and Vizaga- 
pataro districts differ considerably from those of the Godavari delta In these 
•circumstances, and so large a proportion of the cane area of the Presidency 
is already contributed by these districts, a proportion which, as ivill be seen from 
paragraph 164, we regard as possible of increase m the future, we are of opinion 
that the establishment of a separate research station for this tract is advisable 
The Vizdgapatam district has, it is true, an agricultural station at Anakapalle 
w'here some work on cane has been done The area of this station is, however, ' 
only forty acres, of which not more than three aie under cane "We 
do not recommend the enlargement of the Anakapalle farm to serve as a research 
station, but would suggest that this should continue as a Cncle farm and that ‘ 
a new station should be estabhshed further north where it mll^be better able to 
.serve the needs of the Ganjam district than can Anakapalle We consider tliat 
the establishment of this station can await the establishment of the Sugar Re- 
search Institute, and that then both it and the Samalkota station should be placed 
nnder the control of an officer working directlj" under the Sugar Research Insti- 
-tute 

168 We thus recommend the establisliment of four research stations for 

cane in the Madras Presidency This 
diSZT'" somewhat liberal for a 

Province which has only an averagb 
of 107,000 acres under cane, but it must be remembered that much the 
most important pait of the work on two of the four stations wall be Imperial m 
character Even with four stations, there wall still be cane tracts of some im- 
portance, such as the Bellaiy and South Kanara districts, w’^heie the problems 
differ, though not greatly, from those of the ti acts m which the research stations 
are located The establishment of separate reseaich stations for these tracts is 
-obviously out of the question, and they must be left to adopt as far as practicable' 
the rraproyements in agiicultuial iiractice wmiked out on the mam stations 
Though this involves some depaituie from the oigamsation we have recommend- 
ed for other Provinces in wdiich cane is of ira]ioitance, the testing of varieties 
suitable for them must be done on the Circle farms wath the advice and ass’ stance 
of the ofScers in charge of the research stations In this connection w'e would 
mention j that we aie gieatly impressed wath the need for Circle 
farms in the Ganjqm and South Kanara districts, and trust that 
the Local Government wall bo able to establish such farms in these 
districts at an early date The establishment of a Circle faim in the western 
part of the Bellary district through which the spread of the improvements 
worked out at the research stations could be promoted and sets multiplied and 
•distributed would also be advantageous, though it cannot bo regarded as so 
urgently lequiied as the farms m the districts just mentioned We should draw 
attention to the fact that, owang to the great interest m cane cultivation which 
lias been taken by Mr J W Neilson, the Manager of the East India Distilleries 
and Sugar Factories Companj' 's factory at Nellikuppam, the factory has served 
virtually as a research sfation for the South Aicot district The possibility 
-that this personal iiiteiest may disappear at some iutuie date when Mr 
Neilsom’s connection with the factory ceases cannot be overlooked, and we are, 
L3IS& ^ 
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therefoic, of opinion tliat woxk on cane m tlie Palm farm m tins dislnci sliould 
be earned out in close co-opeiation with the aulhoiities at Ncllihuppam, and that 
the faim should be in a position to take up, at any time, the multiplication and 
distribution nl sols of iinproied varieties 

369 In concluding- this Chaptoi ue would icfcr to oui suggestions in Obapter 

XV on the subject of demonstiation staff 
jOemonstiakon Wc liaic iiomtcd out above that there is 

much woik to be done in Madras in demon- 
strating the advantages both of impioved varieties of cane and of improved 
methods of cultivation Wliilsl theie aio not, in oui opinion, bufficicnt reasons 
foi proposing a special demonsti.ition staff foi woik on cane in Madias, ivo 
arc emphatically of opinion tliat, m such tiacts as the Godavaii delta and the 
.Vizagapatam, Ganjam and BcIIaiy districts, woik on cane must form an import- 
ant part of the -work of the gcneial demonstration stuff organised on the lines 
■wo suggest in Chaptei |XV, and that it is spociall} necessary that the staff 

should be tramed at the nearest research station 

! 


Summary of Conclusions and Kecommendations. 

{!) Despite its i topical advantages Madras offers very hintied prospects 
for cane 

(2) This iS mainly due to the widespread prefer ence for rice wherever 
supplies, of iingahon water are assuted, and to the very scattered area on 
which cane is now grown 

{3) Material expansion can, therefore, only he expect ea along the Uric of < 
developing a factory industry growing its own canc on leased lands 

(4) Gan]ain and Vizagapatam arc Ithely districts for such a development 

(5) WorJc on the intr'oduction and acclimatisation of exotic varieties should 
be continued and extended into the Ganjam, Vizagapatam and Bellary districts^ 

{6) Bediiction in the number of sets pilanted per acre is of special urgency^ 

(7) The possibility of adopting the Manjri method of cultivation should 
he ie’tted loherevet there is sufficient concentr atiori of cane 

(8) The experiments with the wrapping and propping of cane on the 
'Samalkota farm should he can led to a definite conclusion 

{9) The cane-bt ceding station at Coimbatore should become a cane research 
station for the souther n distr icts of Madr as 

{10) If a second cane-br ceding station is opened in the Ghittoor neighbour- 
hood, It should also serve as a cane research station for that locality 

(11) The Samalhoia farm should he enlarged to 200 acres and become 
purely a cane research station for the Godavari delta 

(12) Another cane research station should be established north of Anaha- 
palle^ for the Ga/njam and Vizagapatam districts 
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{13) Tim station and Samalkota should be placed in charge of an officer 
-working directly under the Sugai Research Institute 

{14) The needs of othei disti icts must he met hy the ordinary Circle farms 
ivoiking in conjunction with the research stations 

{15) Circle farms are specially required m Ganjam, South Kanaia and 
western Bellary 

{IG) Cane work on the Palm faim should he conducted in close co-opera- 
tion with the management of the Nellikuppani factory 

{17) Cane should fotm an important part of the work of the general 
demonsirtion staffs in thd, Godavri delta, Ganjam, Visagapata/m and Bellarffd 
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170 As the agricTiltnral protloms of Sind arc entirely different from those of 
. the remamder of the Bombay Presidency, 

y mate ant lot -whiclrit forms a part for admmistrative 

pnrposes, it wU he convement to treat Smd separately, and wo do so in. 
paragraphs 187-180 below The Bombay Picsidcncy proper lies between 13° 
63' and 24° 13' bT , and is tlms almost entirely w ithin the tropics Altliough 
higher outtuins of cane and gur are obtained fiom irrigated land in Bombay 
than anywhere else in India, the area under cane in that Province is, as in 
Madras, both small and scattered Cane is gro^vn in e\cry district, but the 
only districts in which the area is usually more than 10,000 acres are Nasik, 
Ahmadnagar, Poona and Satara in the Bombay Deccan and Bclgaum in the 
Karnatak, and none of these returns as much as 20,000 acres Of the four 
great natural divisions of the Province, Gujarat, the Deccan including Khandesh, 
the Karnatak and the Konkan, the Deccan, leturiiing as it does nearlv two-tliirds 
of the total area under cane, is much the most important from the point of view of 
our enquiries This tract is a plateau vaiying in height from 800 to 2,000 feet 
above sea level The average annual rainfall over the greater part of it vanes 
between 20 and 30 mches, and there is perhaps no part of India •which is more 
bable to famine Cano is groivn entiicly under iriigation, a laigc and increasing 
proportion bemg under the canal sj stems which aic desciibed m detail below 
iThe soil of the region is almost wdiolly of ^olcanlc oiigin and is foinicd fiom the 
weathermg of trap rock At a distance var 5 ung from a few inches to ns much 
■as SIX feet below the surface is a substratum of what is knoivn as imo wn, which is 
a secondary deposit from the disintegration of the trap rock Tlus is 
porous, and, if it is wnthin two or three feet of the surface, excellent 
under-dramagc can be assuied 'Where it is at a gi enter depth than this, 
drainage is often pool and cane can only be cultivated successfiilh , if the water 
supply IS carefully controlled The lauifall of the Karnatak, cveept in the east 
where climatic conditions differ little f i om those of the Deccan, is more certmn 
than that of the latter, the avciage at Bclgaum being about 50 inches Tins 
part of the Provmce receives moic laiii fiom the iioith-east monsoon, ?c, 
between Novembei and Januarj^ than any othci The soils ot this tiact, like' 
those of the Deccan, are formed mainly by the Aveathciing of the tiap lock , but, 
as the debus from primitive locks is mixed with basaltic mateiial, they aie nioio 
waned in chaiacter than those of any other pait of Bombai Cano cultivation 
here, as in Gujarat, is almost entirely undei wells Bather more than three- 
■quarters of the 4,000 to 5,000 acres undei- cane m Gujiiat aie in the Sunt 
district, the mean rainfall of which is about 52 niches annually The soil' is a 
heavy clay, but there are patches of excellent loam and it is on these that, the 
cane of the tiact is cultivated The Konkan, compiising the coast districts of tlie 
Provmce below the Western Ghats, has a lamfall of between 100 and 150 inches 

'124 



BOJnJAT 


126 


•whicli IS all received during the five months of ihe south-west monsoon Except 
foi a_narrow strip along the coast varymg from 16 to 50 miles m -width, which 
consists of lecent sandy deposits on which excellent garden crops can he gio-wn, 
if fresh water is available for iirigation, the soils of this pait of the ^Presidency 
are various forms of dismtegrated trap and range from light and shallow soils 
to hea-py clays where watei has been held up by the embankments of the rice 
fields The cane of this tiact, wljich is mainly grmvn m the Kanara and 
Batnagiri districts, suffers fiom the heavy rainfall, unless attention is paid to 
drainage It cannot be gro-wn entirely -without irrigation and lequiies watering 
from wells, tanks oi nvei channels between plantmg and the break of the 
monsoon 


171 The average area of Bombaj', exclusive both of Native States and of Smd, 
p , during the five years ending 1918-19 was 

^ 48,679,650 acres The net area actually 

cropped during the same period averaged 26,025,889 acies of which 74,976 acres 
were under cane The percentage of the area under cane to the net area cropped 
was 0 3 and to the total aiea under cane m Indih was 2 7 The average yield of 
gur for the quinquennium, including that of the 3,867 acres in Smd for which 
separate figures are not given, was returned at 2 6 tons per acre, a yield which is 
more than twice as much as that returned by any othei Pro-vince in India with the 
excejition of Madras It should be mentioned that the aveiage aiea undei cane 
in Bombay exclusive of Smd, for the five years ending 1918-19, according to 
the ‘ Estimates of Area and Yield of Principal Crops m India, ’ (le-vised figulres) 
was 109,533 acres This, however, included Native States, so that there are 
some 34,500 acres under cane in the Native States vuthm the lumts of the Pre- 
sidency, mainly m Kolhapur and Kathiawar 

172 Some work on the classification of the canes of Bombay has been done by 

kir Molhson and others, but it is far from 
‘ arte tes of cane complete Dr Barber classifies KaUcya 

or Hullu Kabbu, a taU, thm, hard cane which is found m the Kamatak, as at 
member of the Saretha gioup As mentioned m the precedmg Chapter,' this 
variety is gto-^n in the BeUary district of Madras, where, however, it appears 
to be a thicker cane than m Bombay Khadya, Bansi or Vansi and Sunnabile 
are included by Dr, Barhqr m the Sunnabde group, the best known members of 
-vyJuch.m othei Pro-vinces are Dhaiilu m the Punjab, Mojara m Assam and 
Naapal m Madras Sunnahile is the thickest of these It is found m the 
Delgaum and Batnagiri districts and is said to tiller freely and latoon well 
Elha(^ya, which is grown m the Deccan and Karnatak, and Bansi, which is gro-wn 
m the Surat and Belgaum districts, are tall, thin, hardy canes, Khadya bemg 
especially rich in sucrose As m Madras, the thick canes are numerous and it is 
unnecessary to give a detailed description of them Paunda, generally kno-wn 
m Bombay as Pundia,^ though susceptible in some localities to red lot whioE 
has almost put an end to it m Gujarat and the Konkan, is undoubtedly the best 
of them and is grown on a far larger scale than any of the others Dr Barber 
considers it ob-viously an introduction which has, however, been a very long 
= time m the country A striped vaiiety of Paunda kno-wn as Khabiiya is gro-wn 
m some parts of the Satara and Sholapur districts. It is said to he hardier than 
Paunda and to require less irrigation Amongst the varieties of thick cane 
mentioned bv Mr MoUison aie Khajuria, Malabari, Bhuii, Phojhuri, Songadi 
and Kahjadi m the Surat district, Deogadi m the Eatnagin district, Basdali 
and Eamrasdali m the Kanara district and Karekahbii in the Belgaum and 
Dharwar districts Other thick varieties not mentioned by Mi Molhson are 
Tambola and Newalya which are found in parts of the Nasik district but are bemg 
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replaced by Patinda It appears probable that m Bombay, aS/in Madias, aU 
the thick canes are introductions, many of wbicb have beenan the cohntry a long 
tune and have greatly degenerated 

173 The Man^ri farm near Poona, wlucb is tbe centie of the activities of the 

" Bombay ^Agricultural Department m 

History of 10 orL on sngaicane regal d to cane, "was established m 1894 

The varietal tests 'which have formed an. 
integral part of the work have merely established that for tracts where irriga- 
tion IS available 'and disease is not prevalent no better variety exists at 
present than the local Paunda An unnamed Java variety introduced bv the 
Agricultural Department and called by it Maniav is incieasmg m populaiity in 
the Deccan o-wmg to the fact that it ripens m ten months, whilst Paunda is on the 
ground from twelve to fourteen months Red Mauritius, which, when it was 
first imported by Mr Molhson m 1893, was found low m sucrose but has smce 
improved m that respect, is spieading with some rapidity m the Konkan, where 
Paunda has been found unsuitable to the local conditions owmg to its propensity 
to lodge and its inability to withstand red rot The valuable work which has 
been done at Man 3 ri by Mi J B Knight, Professor of Agricultuie at the Poona 
Agricultural College, has been much moie fmitful in other diiections than m that 
of the introduction of new vaiieties It has estabhshed the possibility of obtain- 
ing heaviei yields of cane than those secured by the ordinary cultivator with 
less water and manure and "with smallei expenditure on sets and cultivation 
Special attention has been paid to manunal questions the advantages of grow- 
ing sann hemp {Crotalaua jtmcea) as a green manure crop have been demons- 
trated , and the optimum amount of nitrogenous top dressmgs has been 
worked out An unusual Ime of work recently taken up by the Department is 
the orgamsation of a special paity for the destruction of pigs in the Deccan 
canals area, particularly in the Nira Valley Guns and huntmg dogs are 
employed, and in 1919 out of 286 pigs seen 134 were lolled To the experiments 
with furnaces for gur malong which have resulted in the evolution of a furnace 
which IS far more efficient than any previously in use in the Presidency reference 
IS made in Chapter XVIII below 

174 Throughout Bombay, except in the canal tracts of the Deccan, cane is 

^ ^ gio-wn in very small patches In the 

gncu tura piac ice Konkan it is usually rotated with rice ex- 

cept m the Thana district In that district and elsewhere in the Provmce outside 
the canal areas it forms one of a series of garden crops and, therefore, follows 
Buch crops as plantams, ginger, turmeric, chillies, omons or other vegetables in 
no defimte sequence In the canal areas, where it is cultivated in large blocks, 
it IS gro-wn on the same land as frequently as possible, though as a rule not 
oftener than once in three years When no ratoon crop is taken, the most com- 
mon rotation is — 

1st year, cane, ' \ 

s 2nd year, juar {Andropogon sorgimm) followed by a fallow, 

3rd year, hagra {Penmsetum typlwideum) and gram 

Spelt wheat (Kliapla), or “ Sal ” rice followed by gram, or hagta and tur i 
{Caganus mdicus) often replace guar m the second year , and sann hemp 
'{Crotalana guncea) is sometimes gro'wn instead of hagia and gram m the third 
jyear When ratoonmg is practised, a common rotation is — 

Ist year, plant cane, 

2nd year, ratoon cane, 

3rd year, a fodder crop followed by groundnuts or bagra, 

4th year, -a green manure crop followed by a fallow tiU cane is planted 
agauL 


j 
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Cane m this lotation is grown two years out of four, the other three crops 
occupjong the land for the remaining Wo years 

Where iron ploughs aie in use, as they are in the greater part of the 
Presidency, three ploughings only are given In Noith Gnjaiat, where hght 
wooden ploughs aie still common, the numher is as high, as 15 to 20 After 
ploughmg the land is worked to a fine tilth hy a Made or log harrow and is then 
levelled In the canal areas, m order to facilitate irrigation, the laud is ridged 
up with th^^plough, the ndges hemg about 24 feet apart and the furrows as deep 
as possible Watex channels 10 feet apart are then made by the plough at light 
angles to the ridges, so that the field is laid out mto beds about 10 feet square 
iThe sets are placed in the bottom of the furiows and aie trampled in to a depth 
of tliiee or four mches by the feet The distance between the sets is about four 
inches In the Kamatak and the Konkan no beds are made The sets are 
planted in furrows which, in the Konkan, aie made from twelve to eighteen mches 
deej) m order to facihtate eUrthmg up later on and so prevent lodging In 
Surat whole canes are passed through a peculiarly constructed plough which 
buries them from four to six inches and frequently destroys buds m the process. 
JSTo selection of sets is practised beyond a cuisory exammation to see if the buds 
me undamaged The number of sets used varies from 16,000 to 20,000 

/ 

After-eultivation consists of weeding and earthing up Three weedings are 
^ven before earthmg up and two after A small sickle-shaped implement is 
used for the purpose The number of irrigations is as high as 35 to 40, and it is 
estimated that caieful cultivators m the canal areas use 112 inches of Water and 
careless cultivators as much as 136 Cane is always wrapped and tied in thn 
Konkan In othei parts of the Presidency canes aie only tied together when 
■"lodgmg appears likely to prove tioublesome 

Farm-yard manure" is everywhere the principal manure used except m parts 
of the Konkan, where its place is taken by fish manure, and in the canal areas of 
the Deccan, where poudrette takes its place to some extent When farm-yard 
manure is used m the Konlcan, a small diessing is apphed when the cane is 
planted and is supplemented by three dressmgs of castor cake Elsewhere the 
amount of farm-yard manure used varies fiom 30 or 40 cart loads in Surat, 
where a ciop of sann hemp often precedes cane, and under well irrigation m the 
Deccan, to from 60 to 100 cart loads m Northern Gujarat This is supplemented 
by sheep-foldmg in the latter tract and in the Karnatak In the canal areas, 
where the quantity of farm-yard manure oi poudrette used ranges from SO to 
80 carts loads, heavy dressmgs of oil cake, which may be either castor, groundnut, 
laianj (Pongamta glalta), mgei (Gimotia ahyssinica) or Safflower {Gar- 
^ tliamus tinctonus), are also applied to the extent of as much as 3,000 lbs to 
the acre Farm-yard manure is always ploughed m and the dressmgs of cake are 
woiked into the soil either when weedmg is done or when the cane is earthed npji 
Trash, when not required for fuel, is burned on the land. 

Eatooning is not practised m Gujarat or the Konkan One ratoon crop is 
often taken in the Karnatak and from land under wells m the Deccan On the 
newer canals m the Deccan the number of ratoon crops is often as high as four 
01 five , but on the older canals, such as the Nira Left Bank canal, not more than, 
one such ciop is grown 4? / 

The most usual time of plantmg m Bombay is between January and April, 

' though m the Surat distiict it is done as early as October and m parts of the . 
Satara and Thana districts m November In Northerii Gujarat, on the other 
hand, and in othei parts of the Thana district it is delayed till June The tune of 
harvestmg vanes accoidmg to that of plantmg from September tdl May , but it 
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may be stated that, as a general rule, cane in Bombay is on tbe gi oiuid from- 
twelve to fourteen months, though -when Pauiida is planted late this period ex- 
tends to eighteen months 

175 Foi the five veais ending 1918-19 the area of cane in Bombay irrigated 

T^ospecUofextenmn from Government sources of iingation 

[a) The Deccan canals averaged 23,595 acios That, there has 

{%) The pcsent position recently been a rapid expansion in the 

area is sho-svn by the fact that in the last vear of the quinquennium the 
figure was 29,742 acres Piactically the wliolo of this area is under the Deccan 
canals , and, as it is on these canals and then pro-jccted extensions that the most 
hopeful prospects foi an expansion of the cane area of th'e Bombay Piesidoncy 
exist, it IS necessaiv to give a brief desciiption of them The number of Govern- 
ment iirigation woiks in the Bombay Deccan is laigc, but the aioa under the 
majority of them is insignificant and we shall confine out selves to the mam canal 
systems It will be convenient to take these m order from south to north 

The Gokak canal, which was opened in 1884, takes off diieet from the Ghata- 
prabha river It iiiigatcs a small aica in the iioitli of the Belgaum district and 
18 at piesent ontirelv unimpoitant fiom a cane-giowing point of view, as the 
highest acreage uiidei cane hitheito has been 338 acres in 1018-19 It is, how- 
ever, undei contemplation vcij grcatl}’- to extend this svstem, and the construc- 
tion of a leseivoii at Daddi on the Ghatapiabha nvei has been sanctioned 
.When this is completed, it is anticipated that the canal will irrigate 132,009 
acres 

The Kiishiia canal which is the oldest of the Deccan canal systems, hanng 
been opened betivoen 1865 and 1870, is also a small canal It takes off fioni the 
Krishna River, as its name implies, and iiiigatos part of the Sataia district 
Of its irrigable aiea of 12,320 acics an avciagc of 1,949 acies was under cane 
dunng the quinquennium ending 1918-19, which was oiot fai shoi t of half the 
area actually iriigated 

V 

The Riia Left Bank canal, which was opened m 1884, iccoivcs its siippl}'" 
ipartly from the Niia river and paitlv from Lake Wliitmg, a rcseivoii on a 
trihutaiy of that river This canal commands an area of 274,447 acres in the 
Poona district of which 113,280 acies are iingable, though the niea actually 
irrigated in 1918-19 was less than one-half of this The aveiage area under 
cane for^the five years ending 1918-19 was 9,133 noies, the highest figure reooided 
being 11,600 acres in 1918-19 

The Nira Right Banlc canal is not likely to be completed until 1928 A dam 
180 feet high and 4,300 feet long is at piesent under constniction on the Yalwandi 
river and it is anticipated that, when it is completed, 114,000 acies in the Poona, 
Satara and Sb'olapur districts and the Phaltan State will be iriigablc from it 

The Mutba canal, which was opened before 1880, is a small canal in tbp Poona 
district capable of irrigating 16,800 acres only The ayexage area of cane under 
it for the five yeais endmg 1918-19 was 4,903 acres, and it should be mentioned 
that the cane area in 1917-J.8 was almost exactly half the area actually irrigated 
The Man^n farm is situated m this tract 

The Pravara River Works consist of a light and left banlr canal with a 
masoniw dam on the Pravara river in the gha_ts at Bhandardada The Eight 
Banlc canal has been completed and is in operation The earthwork on the 
Left Bank canal has also been completed and the masonry works are making 
rapid piogres^ The dam has not yet been earned to it^ full height, but it is 
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expected that the whola scheme -mil he finished withlm the next tvo yeais, and -will 
then he capable of iirigatmg 75,000 ames m the Ahmadnagar distiict The area 
-under cane on the Right Bank canakhad expanded fiom 23 acres in-1910-11 to 
1,421 aeies in 1917-18, (it fell somewhat in the following j'eai) hut that on the 
Left Banlr canal is still insignificant 

The Godavaii Left and Right Banlc canals, which depend tor their supplies 
on Lake Beale, a stoiage leseivoii on the Godavaii iivei, have been practically 
completed They command an aiea of 220,000 acres in tte Ahmadnagai and 
Nasik districts of which the acieagc actually iriigated in 1918-19 amounted to 
45,893 acies The aiea undei cane has expanded fiom 2 acres in 1910-11 to 
7,084 acies in 1918-19, of which neaily two-thiids were on the Right Bank canal 

176 The maxmium aiea of cane which has been cultivated on' the Deccan 

(»0 Pntiue jtro’ijwts systems, during the last ten years 

has been some 27,750 acres It is antici- 
pated ^hat, whendhe Godavaii canals aie fully developed and the works piovid- 
111 ^ additional stoiage foi the Piavara and Niia canals aic completed, this figure 
will use to 66,200 acies, the Godavaii canals pioviding 3,000 acies of the addi- 
tional aiea and the Pi aval a andi Nira extensions some 36,000 acres The 
Gokak canal extension is the only imiioitant work in the Deccan which 
has been sanctioned but not yet commenced , and we wcie informed 
that this, when completed, might add anothei 24,000 acies to the area 
undei cane and bimg the total up to 90,200 acies The possibilities 

of expansion, howevci, by no means end tlieie Tlie question of pio- 
viding still fuithei stoiage foi'tho Godavaii, Piavaia, Mutha and Niia 
canal systems has alieady been investigated, and if is estimated that this addi- 
tional stoiage would permit anothei 58,300 acies of cane to be cultivated The 
maximum aiea undei cane in the Deccan canal tiacts would then bo 148,500 acres 
There aic certain othci pioiccts undei consideiation into the details of which it 
IS unnecessary to ontei, as it is unlikely that any of them will he imdei taken 
until all the othei woiks mentioned above have been fully dcycloped Should 
-these eyentuato, they would add still anothei 45,000 acres to the cane aiea of the 
Deccan The limit of the possibilities of the Deccan canal tiaols in regard to cane 
may, therefore, be placed at 193,500 acies , and the aiea which may not impro- 
bably be leached in the near futuie at veiy neaily -150,000 acies, or moie than 
five times as laige as it is at piesent This may seem a small figure when com- 
pared with the 1 j million acies undei cane in the United Piovmces , hut, when 
it IS lememhcicd that the aveiagc outturn of gur pci acre m the Bombay 
Presidency, even m present conditions, is almost three tunes as laige as it is in 
the United Provinces, it will ho realised that the importance of this additional 
area under cane cannot be measured merely in figures of acreage At the same 
time, we feel bound to utter a warnuig agamst a too hopeful view of the piospects _ 
of cane in the Deccan A very disquietmg feature of the situation is the extent 
to which water-logging is prevalent in some of the Deccan canal aieas, and this 
question we now proceed to discuss 

177 We ourselves m the course of oui tour saw evidence of the damage done 
(tn) Jfaicr-loffffiriff m tU Deccan canal to canal iiiigated areas from this cause , 

areas ^ and some idea of the extent of it can be 

gathered from the statistics given us rcgaiduig the Nira Left Bank canal, on 
which three experimental schemes f;<^ reclamation by diainage have already been 
undertaken Of the total commanded area of 81,000 acres in the peiennial 
section of this_ canal, we were infonned that 9,100 acres had already gone com- 
nletely out of cultivation as a result of water-logging or salt-efflorescence pro- 
duced thereby , while the area appreciably damaged m the same way was 
L3ISC , ' " A 
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estimated at 27,000 acres The extent of the damage caused or threatened on 
the Godavan and Pia\aia, canals has not heon so carefully urvestigatcd as jet , 
hut the ascer tamed rise of the suh-soil -water -table justifies the apprehension that, 
if remedial and preventive measures are not speedily talcen, the situation on these 
canals may shortly become as serious as it is on the Nira Left Banlc canal On 
that canal, at any rate, there is no doubt that the lyatei -logging is largoh due to 
seepage and it nas stated in evidence before us that proposals ivere under 
consideration for lining some of the softer portions in the tail of the sjstem 
rvheie leakage is at piesent especially serious We are handicapped in 
expiessing oui views on this problem by the fact that oui Committee does not 
include an iiiigation expert among its members , but the deterioration of the sods 
in some of the canal conuiianded aieas is already so marked and so extensn e, and 
the reasons foi it are so obmous that we feel bound to bimg the existence of the 
evil into prominence and to expiess the hope that the Local Government inll 
give the most careful consideration to the question of lining not only the older 
canals, where seepage has already inflicted appreciable damage, but also^tho 
newer canals, and particularly projected extensions, where the problem is one of 
prevention rather than of cuie Wc lealise that the paramount consideration 
m this inattei is the question of cost , but it must be remembered that against 
the cost of Iming has to be set off the money equivalent not nicicly of the uater 
saved thereby but also of the deterioration of land m the commanded area' 
prevented by the stoppage of water -logging Moreover v.c trust that the Local 
Government will not lose sight of the fact that these Dcccari canals have boon 
designed as piotcctno works in the mteiosts of a tract pccuharlj liable to 
famine and that the sccuinig of a remunerative letirin on the capital outlay - 
should not, therefore, be either the fust or the preponderating consideration 
And certainly thcic is no part of India uhich we have rnsitod uhoie the Immg 
of canals would conlci more diicct and substantial benefit than in the canal 
irrigated areas of the Bombay Deccan 


178 It has been represented to us, however, that limng alone will not com- 
(!t>) D)ainagc schemes and the problem pletely eradicate the evil and that com* 
efrerUUMon of JroUUngs p,6hensive drainage schemes are required 

to supplement the effects of lining, unless peieniual iiiigation is to be abandoned 
altogether The necessary legal machinery for the execution of such diamage 
schemes is pio-vided by section 15 of the Bombay Iiiigation Act (VEC of 1879) , 
but several witnesses who appeared before us have contended that the frag- 
mentation of existing holdings and the unsuitable shapes and scattered posi- 
tions of the plots at present put doivn to crops lequumg perennial iiiigation 
render the evolution of practicable schemes an impossibility' Exponents of 
this view, therefore, (with whom it mil be seen from Section VTTT of his Supple- 
mentary Note that our colleague, Mr Padshah, agrees) mamtain that, if any 
rmpioveinerit is to bo effected, the concentration of the areas under 
caiie and^ mops with similar water requirements is essential and that 
ioi this pill nose compulsory acquisition followed by icdistiibution of 
existing holdings in the area selected for perenmal irrigation at least 
must be enforced, the new holdings to be leallotted subject to specific 
conditions regarding the crops to be gioum and the economic use of 
the canal water We were informed, in fact, that the Bombay Goveimnent 
had under consideration a Bill for the acquisition and ledistiibution of the 
whole area commanded by any canal which may be constructed m future This 
opens up a large question involving drastic interference with existing rights 
both legal and customary It is a question for the decision of w^hich most 
careful and special investigations are required, and close famihaiity with the 
^aws and customs affected is mdispensable J7e have had neither the timb nor 
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tlie oppoitumty foi sucla investigations , noi lias any of us moio than a super- 
ficial familiaiity ivith the salient facts of the iiioblem For these reaspns all 
of us except Mi Padshah lefraui fioiii expiessing any opinion on it eithei one 
■way 01 the othei, leahsing, as we do, that its solution must depend on fai wider 
and moie fundamental consideiations than the inteiests of a-particiilai ciop, of 
whatevei potential value In one small and special "case, howevei, we would’ 
Buppoit the advocates of ledistrihution, namely when land has gone entirely out 
of cultivation in caual-iiiigated aieas thiough watei-loggmg On the Nira Left 
Bank canal, we were infoimed, small blocks of abandoned land have already been 
acquired for the puipose of the leclamation expeiiments already referred 
to and the latest lesults of those experiments appeal to have been veiy 
encoui aging Should expeiiments on a laigei scale confirm the provisional 
conclusion that the solution of the drainage pioblem in these aieas is the open- 
ing up of the deep subsoil with the object of discoveiing and utilising the 
old natuial diainage lines, we lecommend that Government should proceed to 
acquiie all blocks of land which have been abandoned fiom this cause, to leclaim 
fhem and then to leallot them to the oiiginal owneis, if they aie prepared to 
take them up again subject to the thice conditions that they will accept ledistn- 
bution of the block into holdings of suitable size and shape, that they ivill repay 
to Government the cost of leclamation and that they will undertake to co-operate 
in a definite scheme of intensive iriigation by the cultivation in concentiated 
areas of sugarcane and othoi valuable ciops lequiiing a peienmal water supply 

170 Eepiesentations weio also made to ns by a number of agricultural wit- 
(t) The arntcuUitral popnlahon and nosses regarding the administration of 
the hrt(jatwn dcpa\tment the Iriigation Department, notably re- 

gaiding the intervals at which canal uatei is supplied to each field and the pio- 
vision lequinng the constiuction on all iiiigated fields of bunds of a specified 
height These again aic questions mto the technical meiits of which we are not 
competent to entei , but we have been strongly impressed with the impoitance of 
close and intimate lelations between the officeis of the Iiiigation Department 
and the cultivatois vhose fields they seive, in oider that the latter may undei- 
stand the difficulties of equitable distiibution and the leal objects of the vaiious 
official regulations, and that the foimei may appieciate the indiieot and often 
unforeseen results when the Depaitmeiit’s mles aie put into actual opeiation 
It IS foi this reason that we welcome the piesent movement in Bombay towaids 
the foimation of Iiiigators’ Associations, with the membeis of two of which 
we held infoimal meetings during om torn, for it seems to us that these 
Associations can do much in the way not only of the collective and efficient 
lepicsentatiou of the cultivatois’ iieus but also of enlightenmg then oivii 
members regarding the essential community of inteiests between themselves 
and the Iriigation Department The foimation of these Associations should, 
we think, be actively encouraged , and we hope that in the futuie they will be 
valued by no-oiio moie than the Canal Officer himself as a leliable souice both 
of mfoimation and advice 

180 Any substantial extension of the area under cane outside the Deccan 
(J) IT ell trngaUon depend entirely in the Kamatak and 

Gujaiat and partly in the Koidcan on an 
increase in the number or an improvement in the type of wells used in those 
tracts In the year 1918-19 the cane aiea irrigated fiom wells in the Presi- 
dency pioper (29,505 acres) was almost as gieat as that iiiigated from Gov- 
ernment canals (29,742 acres) The scope foi impiovement is, therefore, 
great, particulaily as the existing wells in Western India aie geneiaUy 
small, and in many areas aie very expensive to sink Appieciable 
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progiess, considering tlie small staff at lus disposal, lias, wemnderstand, already . 
been made by tbe Agiicultiiral Engmeei in tlie sinking of tube wells , but tbe 
woik has latteily been impeded by tlie sboitage of plant and tbe multiplicity 
of otboi duties devolving upon the Agiicnltural Engineei It is now time that 
a systematic campaign was opened , and we tlust tbat tbe outstanding import- 
ance of tbe work will be reeogmsed by tbe eady formation of a separate biancb 
of tbe Agricultural Engineering Department foi tbe sinking of new wells and 
the impiovement and deepening of old ones, as well as for tbe installation of 
powei pumps in connection tberewitb, a mattei of special impoitance in Bombay 
wbeie foddei famines from time to time make gieat inroads on tbe available 
cattle supply Here no less than in tbe United' Provinces and tbe Punjab tbe 
campaign of improvement should be conceiitiated as fai as possible , and 
combined tvitb an active propaganda in selected aieas As piogiess is made in 
extending tbe popularity of tbe improved plants, tbe work will soonei or later 
demand Avbole-time supervision, when tbe sepaiate biancb foi ivell boring 
vull, Ave hope, be given an Agricultuial Engmeei of its oaati, AA^bethei tbe bead 
of tbe Depaitment himself or tbe second offieei woiking under bis geneial control 
will depend upon tbe comparative impoitance of tbe tAVO blanches which future 
developments may establish 

181 Tbe most important problem of improvement in cane cultivation in 

Agnadtinal pnj>rovements 

, tbat in otbei Provinces Hi its yields of 

can^ and sugar poi aexe Bombay stands an easy first among all tbe Provinces of 
Biitisb India, ciojis of 50 tons to the acie being not unlcnoAvn and crops of 40 
tons being commonly obtained undei canal iiiigation , but these yields are only 
obtained at a lemarkably high cost Avliich is AAutbout parallel elscAvbeie This 
has been estimated, even before tbe Aimr, to be sometimes as much as Es 600 per 
acie , tbe mam items contributing to this large figuie being manure and labour. 

It IS one of tbe chief meiits of tbe excellent AAmik done on cane in tbe Piesidency 
tbat economy in tbe cost of cultiAmtion Avas early lecogmsed as a moie piessmg 
question than any otbei, and tbe experiments conducted on tbe Manjii farm 
baA^e been mainly directed to its solution They baA^e lesiilted in the evolution 
of a svstem of cultiAmtion, popularly knoAAm as tbe Manjii method, for Avbicb its 
author. Mi Knight, claims only slightly better yields than those obtained by 
tbe oidinaiy local method, but which undoubtedly obtains these yields at a 
consideiably reduced cost and with laige saAings of iriigation AAmter “We arS 
indebted to Mi Knight for tbe foui pbotogiapbs illustiating some of tbe main 
featuies of tbe method Avbicb aa'o lepioduce at tbe end of tbe Eeport (Platels 
17-20) 
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So far as the actual system of cultivation is concerned, tbe object of tbe 


(a) The Hlanjit method 


Manjri method is to economise laboui by 
the substitution of bullock labour for 


manual labour as fai as possible Tins is secured by tbe spacing of tbe furrows 
in tbe cane-field 5 feet apait instead of only 24 feet, and erecting crossbunds 
foi irrigation purposes^at right angles to the furiows at inteivals of not loss 
than 100 feet mstead of 10 feet Kot only does this airangement allow most 
of tbe iidging to be done by cattle-poAA'^er, but it enables tbe subsequent 
opeiations of Aveediiig and baulang up of tbe young cane to be done by tbe 
same means , while there is also an incidental i eduction in sets soAvn (from 
16,000 to 6,000) and in tbe laboui employed in distiibuting them, as it is now 
possible to distiibute tbe sets along tbe furrows diiect from caits instead of 


caiiving them from tbe field boundaiy by bead-loads Tbe Amlume of irrigation 
watei icquiied by the Manjri method us said to be as Ioav as 63 inches against 
n mmnnum of 84 inches lequiied by tbe local method, Avbile commonly far more 
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than tins is used by the ordinary cultivator The chief reasons for this saving^ 
aie that, hj’^ the improved method, the superficial area lequiring saturation m 
the eaily stages of cultivation and the "number of plants to be irrigated are 
Teduced by half, and that the jippei layei of earth between the cane-rows is 
left as a dry soil mulch and loss by evaporation is thereby minimised Special 
care is also taken to admit the iiiigation watei into the lows at a slow rate 
(about 100 feet per lioui) , and this, combined with the deep ploughing and 
thorough tiUage the field has already received, enables the soil to absorb and 
hold 111 a capillary state some ten inches of water mthout seepage '' 

This caieful irrigation also contributes largely to anothei main source 
of economy ivluch has been woiked out at Manjri, namely economy in the use 
of manure There is a tendency in the trap soil of the Deccan for the finer 
particles of clay to settle into the spaces between the soil granules and to 
impede the free ciiculation of watei and air in the soil The propei manuiing 
of cane vithin the tiap area, thcieforc, lequiies the maintenance of a suitable 
physical state of flocculation in the soil no less than the supply of adequate 
quantities of plant food It is owmg to then failure to appreciate the import- 
ance of the foimei factor that the cane-cultivatoi s of the Deccan have gradually 
increased then applications of manure till they have long since passed the 
liimt of econoimc response The lengths to which this excessive application 
has gone can be gauged from the facts that in the canal iiiigated areas of 
the Deccan the cane cultivator frcqucntlj’^ applies some fifty to eighty eait-loads 
of faiTn-yaid inanuic (appi oximatelj'- 225 to 360 lbs of 'nitiogon) and three 
tons of oil cake (500 to 600 lbs of nitiogen) to an acre of Paunda , wheiea!s 
by the Manon method it has been found possible to obtain equally good ^nelds 
with the application of only twelve cart-loads of fann-yard manure (about 54 
lbs of luliogeii) and less than half a ton of oil cake (under.lOO lbs oif 
nitfogen) Manuiing experiments are still in progress at Manjii mth the 
ob 3 cct of ascortaimng the minimum loss of mtrogen actually applied to the 
soil in the form of manure which must be regarded as unavoidable , but the 
results so far olitained indicate that the most suitable method of manuring 
is to supplement a green manure crop of sann hemp {Ciotalana juncea), which 
has been estimated to contain some 75 lbs of nitiogen by a top-di essing\ -with 
approMmatelv the same nitrogen content, that crops o^ over 40 tons to the 
aeie can thus be obtained, and that, bej ond this, uicreased applications of manure 
do not' increase the yield in any degree pioportionately'to then cost 

183 "We have desbribcd the Manin method at some length, because we 

are impressed with its thoroughlv 
mDewon.UaUonoftlieManjnmdhoil and because we con- 

sider that the active promotion of the method throughout the canal 
irrigated tracts of the Deccan is now the most uigent and important need for " 
the improvement of cane cultivation in Bombay It lequiies more intelhgence 
and careful supervision than the local method, but less water, less sets, less 
labour, less manure and, consequently, less money , the cost pei acre of cane 
cultivation by this method having been Es 361 before the war against the local 
cultivator’s costs of about Es 600 It is not, theiefore, faced mth the mam 
difficulty w^hich impedes the spread of improved methods elsewhere, that they 
involve a further demand upon the energies and the resources of the cane culti- 
vator to which he 'may not be ready or able unaided to lespond Properly 
demonstrated, therefore, the method evolved at klanari should attain a speedv ' 
popularity , and we wmuld urge, as the first of our recommendations, the 
importance of constituting a special .demonstration staff for work solely on 
sugarcane in the Deccan canal areas, whose main! duty would be the thorough - 
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demonstration and popularisation of the iManjii method In view of the" excel- 
'lent ciops of 'cane already grovm in this tract by the local cultivators, there 
is peihaps no part of India where it is more imperative that the special demons- 
tration staff should he most intimately familiar 'With the technique of cane- 
growing and with eveiy detail of the method it will he their chief duty to 
demonstrate It is, theicforc, essential that every member of the special staff 
should mideigo a thorough com so of training on the INIanjri farm before he is 
allowed to take up Ins duties in the field , and that the whole of the demonstra- 
tion woik should foi the present he conducted undei the direct control of the 
officer whose appointment we propose below for the chaige of -all the reseaich 
work on cane in the Piesidency The same basis might bo adopted foi the 
orgamsation of tins special staff as we have proposed for the United Provinces, 
namely, that it should consist of paitics of field-men under Pronncial (or 
Class II) officers of the local Agiicultuial Department, the strength being 
oalculated at the late of one field-man to every six. demonstration plots and one 
Class II officei to eveiy ten field-men 

On this basis we think that the Local Government might well create Lvo 
-Budi parties and imtiate their training forthwith , one for work on the Godavan 
and Piavara canals, where theie are already some 8,000 acies of cane and 
an appreciable extension may be anticipated in the immediate future" , and 
one for work on the Niia and kliitha canals, wheie the cane aiea is as much as 
16,500 acres and again theie is a prospect of laige extensions A proposal 
to institute a campaign involving some 60 plots a yeai in an area of only 8,000 
acies of cane implies a fai gieatei concenti ation of demonstration ivoik than 
we have contemplated in any other Province , but the value of the work td bo 
demonstrated and the exceptional prospects of success foi a well-conducted 
campaign in this exceptionally favour able tract arc our lustification foi it 
Moreover, this appeals to ils to be the only part of the Presidency vhicli offers 
any present prospect of the establishment of a factory industry , and it is 
hardly necessary to point out that the almost inevitable result of the spread 
of the Manjn method with its saving m cost and its consequent enhancement in 
the margin of profit, will be greatly to stimulate the cultivation of cane on the 
-Deccan canals IThe work of those demonsti ation staffs should be speciaUy 
concentrated on new canals oi extensions as soon as they aie opened, foi it is 
of the greatest importance that a method of cultivation which involves the most 
sparing and economical use of water should be adopted from the outset foi a 
crop lilce cane", the iiiigation of which by the ordinary methods has piobabls’; 
contributed even more largely than peicolation to the water -loggmg of existing 
canal aieas We do not suggest the creation of a similar staff for demonstra- 
tion work on cane in other parts of the Presidency, as their conditions and pro- 
blems have not yet been investigated so exhaustively as have those of the Deccan 
canals tract, nor are then prospects ot development as yet in any way so blight 
In them, therefore, demonstration must await the lesults of the reseaich work 
the-local'initiation of which we advocate below 

184 Except in certain tracts, such as the Konkaii, no cane has so far been dis- 

o , , , , , covered which could be definitely lecom- 

belecUon and impwvedvaricUcs , . 

mended as superior to the local Paiinda 

'm Bqmbay Paunda possesses a number of good qualities It tillers very fieely, 

" IS iqoderately free from lodgmg, exhibits foi a thick cane a remarkable immunity, 

to disease m the areas in vvhich it is now extensively grown, has air average 

^ ■sucrose content of 15 per cent on cane, and mills easily because itsifibre content 

2 S usually below 10 per cent It has also, of course, been long established in the 

county, and has hitherto shown no signs of deterioration It is not safe, 

however, to roly too exclusively on a single vaiiety oft cane, and with the spread 
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of improvbd methods thbie is always a possibility of introducmg new varieties 
whicli ivill give'" as high a tonnage as Paunda and possibly a richer juice Again, 

~ tis a factory industry develops the need for an extended ripening season will 
'be accentuated, and this can only be met by the establislunent of vaiieties ripen- 
ing earliei and later than Paunda The -experiments Pow bemg conducted 
at Manjri, theiefore, ivith thick exotic varieties and with Coimbatore crosses 
should cbi tamly be contmued and extended , and we consider that a special attempt 
should be made at the cane-breedmg station to evolve a good, thick, diseasc- 
Tesisting cane for Bombay which might replace the local Paunda m the event of 
its failure Arrangements should also be put in train at Manjii for the propaga- 
'tion of pure Ime sets of vaiieties the supeiionty of which is established The > 
1 ‘apid imiltiplication of sets on similai lines to those followed in Java {vide 
paiagraph 22 of Cliaptei II), is not an immediate necessity in Bombay, but 
its practicability has' alieady been demonstiated' dm mg the lecent famine of 
1918-19, when, ovung to the impossibility of obtammg water foi plantmg cane 
in Fcbiuarv 1919, the problem of maintaining the necessary supply of sets on 
the Manjri farm was ‘solved by carrying over a part of the standing cane tdl 
, June, cutting it and plantmg it in seed-beds in that month and cutting the young 
cane so gioivn for sets 'again in February, 1920 A subsidiary line of ivork that 
xequiies to be taken up, also, is that of completmg the classification of the indi- 
genous cane varieties and the isolation of puie line cultuies of each 

185 Although the area under cane in the Bombay Piesidency is at present 
Oiguntsaiton and contiol comparatively small, the excellent crops 

(a) The Deccan obtained, especially uiidei canal-iiiigation, 

the very consideiable piospects of extension and the interest already being 
taken ni the Deccan as a suitable aiea foi the location of sngar factories, in our 
opinion, fully wariant ns in lecommending' that all research woik on cane in 
Bombay should be placed under a single olficei whose whole tune should be de- 
voted to it The obmous centre foi this work is Manjri wheie it is alieady being 
carried on, and the obmous officer to place in chaige of it is Mr Knight, who 
IS so largely responsible foi the piactical results already obtained !Mr Knight, 
who has bebn Piofessor of Agriculture and, latteily. Principal, of the Poona 
-Agricultural College, has hitherto supervised the work at Manjri in addition to 
his other duties, but the existing staff for demonstiation and piopaganda is 
Entirely outside his control We recommend that the hlanjri farm should be 
extended from tlie 62 acres it at present compiises to the 200 acres we have 
-adopted as our standaid foi main cane leseaich stations in all Provinces, and 
- that Mr Kiiight should be-relievcd of his othci duties as soon as iiossible and 
placed m whole-time charge of it as well as of all cane demOllst^atlon^ work on 
“the Deccan canals One of his first duties ivill be the selection and training 
of tho^ special' cane demonstratiom staff we have gust proposed and that staff 
should' work m the field entirely under his, guidance It is true that- wej con- 
template the absorption of thiS' post m the Imperial scheme outlined im Chap- 
ter XXni below for a Sugar Eesearch Institute with its ovnii substations' in the 
mam cane-gro-wing ProvUices and tliat under that scheme wo intend that de-_ 
rmonstration work oni cane should' remain under the direct control, of the local 
Department' of- Agncultuie in each Provmce - The present case is, however, 

1 exceptional - The mami object of the- , special staff-^wc' have proposed, is •'the 
' demonstration withmia strictly defined areajo&a method of.cultiyation which, is 
entirely Mr Kmight’s. own work-;, and«iwhich‘ has/beem evolved iby him, as, mi 
' ofScer of the provinoialifDepartment His name- is already closely- associated 
with the method in local) opmionij and ho posaessesi distmctjpersonalc qualifica- 
' -tions foE the active' demonstriationi oft itsi merits, i^^yhilej, therefore, 'th® Bpoemal 
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demonstration staff for cane must always remain a provincial orgamsation, 
we trust that the Local Government wiU have no objection to the control of it 
remammg under Mr Knight even after his post of Cane Eesearch Officer for 
Bombay has been taken over by the Imperial Eesearch Institute , it being, of 
course, undei stood that, as sooiuis he vacated the post, the control of the special 
staff -would be tiaiisf erred to the Deputy Director of Agriculture in the pro- 
Tincial Department -within -whose Circle it might fiom time to time be em- 
ployed 

186 If the research work of ^he special officer foi cane is to bo of benefit 
. . 1 ,1 X- 1 to other parts of Bombay than the Deccan, 

' - it must not be confined entirely to klanjri. 

Conditions in the tracts irrigated by wells in Gujarat and^m an area with such 
a heaiT annual ramfall as the Konlcan are so diverse that they require local 
stations for the solution of then problems consider them of sufficient im- 
portance to justify the establishment of such stations , but, until the prospects 
of a material extension of cane improve, we doubt if they need be on anjdhing 
Idee such a laige scale as Manjii Aieas of 40 to 50 acres each uonld piobably 
'suffice, and the neighbourhood of Amalsar suggests itself as a suitable site 
for the Giijaiat substation Both stations would be eonti oiled by the special 
^officer for cane, and then mam lines of woik at the outset would be the isolation 
and classification of local canes and varietal tests uuth exotics "We should 
be glad to see both stations staitod at an eaily date, but, should the Local Gov- 
ernment find itself unable to adopt all our proposals ui antioipation of the open- 
ing of the Sugai Eesearch Institute which would ultimately take charge of all 
those stations, we aie of opinion that the substations foi Gujaiat and the 
Konkan are of less umnediato importance than the extension of the Manjrl 
farm, the freeing of kir Knight cntiiely for woik on cane, and the creation of 
a special demonstration staff foi cane, action on all of which uuU, wo tnist, be 
taken at once on provincial initiative and in piovincial interests 

SlND 


Chmate and soils 


187 Smd lies between SS'’ 35' and 28° 29' N , and is tJius just outside the 

tropics It IS entiiely separated from 
the rest of the Bombav Piesideucj^ 
hy the sea, the vast salt water waste Imo-wn as the Eami.of Cutch and the desert 
at the south-west corner of the Eajputana State of Jodhpui It con- 
sists of the vallej’- of the lowei Indus and comprises ;^iee distinct tiacts — 
the Kohistan, or hilly country, on the extreme west, the central allu-vial plam 
watered by the Indus and the Thar, or desert, on the eastern bordei Prac- 
■tically the whole Province lies outside the path of both the south-west and the 
north-east monsoons, and the ramfall is thus scanty and ii regular, the annual 
average for all reeordmg stations being not more than 6 4 inches The chmatd 
is consequently and and temperatures are very variable, the thermometer occa- 
sionally recoiding a few degrees of fiost in the wintei, and rising to as much, 
as 120 degrees m the summer ' At Jacobabad on the Upper Sind Frontier a 
temperatuie of 126 degrees has been recorded Cultivation is, in these circum- 
stances, almost entirely dependent on irrigation Thg alluvial soil of the central 
plam IS of the same general type throughout, varying only fiom a sandy' loam" 
to a clay loam, and is of great potential fertility [When iiiigation water is 
apphed, it develops into a rich mould , -without water it degenerates -into" ^ 
desert There are numerous iirigation canals to which the Indus nvei is the 
anam source of supply , and -with few exceptions they receive water only from 
3sne to September during the inundation of the river Even durmg this peiiod. 
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iheir flow is very vanablCj since at is dependent on the height of the water in 
the river itself The small area tinder cane is at present piactically confined 
to the three southern districts of Karachi, Hydeiabad and Thar and Parkar 

188 The average area of Sind, exclusive of Native States, duiing the five 
, , , yeais ending 1918-19 was 30,099,951 acres 

The net area actually cropped during the 
same period was 3,911,1-81 acres of which no less than 3,495,596 acres oi almost 90 
per cent were iriigated, 2,963,675 acres (75 per cent ) from Government canals. 
Only 8,867 acres were under cane The peicentage of the aiea under cane to 
the net area cropped was 0 1 and to the total aiea under cane in India 0 1 We 
have already stated in paiagraph 171 that sepaiate figures for the yield of 
gill per acre in Sind aie not available 


189 The area under cane in Smd IS, theref 01 e, insignificant What there is, 

IS mainly on the Jamrao canal in the Thar 
TrospcUs of (Icielojime it Parkar District, wheie it is grown 

by Punjabi colonists, and on the 
Pulcli canal in the Hyderabad Distiict In the ciicumstances it is not 
surpiismg that the Bombay Agricultural Depaitment has done no woik on 
cane m Smd and that no information m legaid to the vaiieties g'rown was 
foithcoming Cano can obviously not be grown without iingation m a tract 
the aveiage annual rainfall of which is about six inches , but it is unnecessary 
to desciibe the iiiigatioii systems of Sind m detail, as on none of the existmg 
canals arc the conditions of supply such as to rendei the successful cultivation 
of cane possible Until perennial iiiigation is assured, there is thus no pros- 
pect of any extension of the aiea under cane The situation wdl, 
however, be cntirel}’’ changed by the constiuction of the Sukloii Barrage and its 
connected canals This well Imown project provides foi a ban age acioss the 
Indus near the Suldmi-Eohii Goige, for canals on the right and left baulis of the 
rivei and for improvements m the Jamrao canal and the canals of the 
Eastem Naia canals distiict which will lernam outside the tract directly com- 
manded by the proposed light and loft banlc canals Although the project has 
not yet been sanctioned, we understand that sanction is not liliely to be long 
delayed and that, in all piobability, the ivoik on it vail commence in the near 
future The total cultivable aiea undei the system is estimated at 6,529,700 
aeres, of which it is anticipated that 81 per cent will be iriigated annually 
Whether any appreciable proportion of the lattei area will be undoi cane depends 
on the policy which is decided on in regaid to that ciop We understand that, in 
order to ensure the economical use of watei and so to prevent water-loggmg, 
it IS pioposcd to limit the cultivation of nee to the areas in which it is at present 
giown, and that for the same reason it may be neccssaiy to prohibit oi cuitail 
the cultivation of cane The water requirements of the latter crop have not, 
however, yet been worked out, and the first essential, theiefoie, is that these 
should be ascertained The Indian Cotton Committee in their Report recom- 
mended that thicc agncultural stations ivith pumping installations should be 
established m the tiact which will be commanded by the proposed left bank 
canal m order that the Agncultural Depaitment should be m a position to deal 
5 vith the new conditions which will ensue when the Sukkui Bairage project is 
completed We were mfoimed that these stations ivill shoitly be estabhshed, 
and we would lecommend that an investigation mto the watei requiiements of 
diffeient varieties of cane should be mcluded in the piogranmie of their work 
The comparative requirements both of the supeiior vaiieties of othei Provinces, 
more especially of the Katha variety which has established its superioiity to 
other mdigonous vaneties in the neighboui mg Province of the Punjab, and of 
exotics would be worked out If it were found as a result of this mvestigatioa 
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that the saBie objections applied to the cultivation of cane as to that of nee all 
further -work on cane would be abandoned If, on the other hand, a contrary 
conclusion were reached, it would then be for the Agiicultural Department to pro- 
ceed to further work to decide on the variety or vaiieties which should be distri- 
buted when perennial irrigation is assuied We are obviously not in a position to 
make any moie detinite recommendations than this, but would point out that 
experience gained in the Pmijab should prove particularly helpful to the Agri- 
cultural Department m its work on cane in Sind m view of the close resemblance 
between the chmatic conditions of Smd and the adjacent parts of the Punjab 


Summary of Conclusions and Kecommendations. 

A — Bombay proper 

(1) The Deccan canals and thetr projected extensions afford the hnghiest 
prospects fot the extension of cane in Bombay 

{2) It IS not improbable that nearly 150,000 acres of cane will be grown 
under these canals in the iieai future 

(5) Water-logging is, howevci , a serious pioblem on some of these canals 
and IS partly due to seepage 

{4) The i)ossihihfy of lining the canals should, therefoie, be carefully con- 
sideied , and the fact that they were ottginally consti ucted as piotective ruther 
than pioductive worhs should not bo lost sight of 

(5) The Committee piefer to express no opinion on the general contention 
that 1 edistribution of agiicultural holdings should be iindei tahen to enable drain- 
age schemes to be coined out 

(6) They do, howevei , suppoit compulsory acquisition, i edistribution after 
reclamation and enforcement of intensive imgaiion in concentiated areas in 
the special case of land winch has gone out of cultivation through water-logging 

{7) The movement towaids the formation of Irrigators’ Associations should 
he encouraged 

(s) Outside the Deccan there is great scope for the improvement of well 
irrigation, and a separate branch of the Agricultural Engineering Department 
should be created for the purpose 

{9) Ultimately this branch will require an Agiicultural Engineer of its own. 

{10) The main problem of agiicultural improvement here is to reduce the 
high cost of cane cultivation 

{11) Much has been done to solve this pioblem by the improved method of 
cultivation worked out at Manjri 

{12) The active promotion of this method thioughout the Deccan canal 
areas is of the most iiigent importance 

{13) A special demonsti ation staff of two paities should be created and 
trained at once to populanse the method, one on the Godavari and Pravara 
canals, and one on the Nira and Mutha canals 
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(14) Similar demonstrations should he organised on new canals as soon as 
they are opened 

(15) Experiments should he continued with a view to discovering new thich 
varieties to supplement or replace the local Paunda, and the canehieeding 
station at Goimhatore shoidd co-operate to this end 

(16) Pure line sets of superior varieties should he propagated at Manjri, 

and the classification of indigenous canes should be completed ’ 

( 17 ) The present high yields, the prospects of 'extension and the possibility 
of a factory industry developing in the Deccan canals tract justify the creation 
of a whole-time post for the supervision of cane research work 

(18) Mr E night. Professor of AgriciiUute, Poona Agricultural College, 

should be appointed to this post, and the Manjri farm should be extended to 206 

aci es and form the centre of his work 
\ 

(19) 'As a special case Mr Knight should control the demonstration staff 
recommended above (item 13) 

IT 

(20) Subsidiary cane research stations of 40 to 50 acres each should he 
opened in Gujarat and the Konkan under the cane research officer 

B — Sind 

(21) There is no future for cane in Sind until the Sukkur Barrage project 

is carried out , - v, 

(22) Even then it may he necessary to restrict the cultivation of cane under 
it in order to economise water and prei'cnt water-logging 

(23) The decision of this question depends on the water requirements of 

cane 


(24) An investigation of the water t equirements of different varieties should 
he undertaken at the agricultural stations shortly to be opened in pursuance of the 
recommendations of the Indian Cotton Committee, 

(25) The need for further agricultural work will depend on the, result of 

these investigations. ^ 
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190. The Cential Provinces including Beiar lie between IT diT and 21° 27' 

N and are thus almost entirely mtlun. 
the tropics Cane m these Provmces 
IB a crop of small and until recently of dmnnishmg importance The district 
in the Province which retiims the largest aiea imder cane is Bilaspur wnth 
an average of approximately 4,000 acies in the last five years The onlv other 
districts which have returned an area of more than 2,000 acies in recent 
yeais, are Eaipur, Betul, Chhmdwaia and Chanda The area imder cane in 
Bhandara, which was formerly one of the principal canc-gro-svmg districts 
of the Provinces, was in 1919-20 only 854 acres The area^ under cane in 
Beiar is msignificant Of the districts mentioned above, Eaipur and Bilaspur 
lie in the great plain of Chhattisgarh, and Chanda and Bhandara m the Nagpur 
plam, vliilst Betul and Chhindwara are on the Satpnra plateau Heie, m 
comparison ivith other parts of the Provmces, the climate is faiilv cool and 
during the cold season the temperatuie sometimes falls below freezing pomt 
to the dotiimont of the cane crop Chanda, on the other hand, is the hottest 
district m the Proiinces and a shade temperature of 119 degrees has been re- 
coided thcie The avciage annual laiiifall m the cane-groivmg districts ran- 
ges fiom 4152 inches in Betul to 5317 niches in Chanda The mean 
annual rainfall of the Central Provmces exclndmg Beiar is 49 mehes Of 
this amount over 35 inches' arc received dm mg Jime,i July and August, 
10 inches m September and October and the remammg 34 inches m the other 
seven months of the year The rainfall during the hot season is, as a rule, 
seldom more than an inch The soils of the Provmces arc as diversified as' 
their scenery and vary from the heavj’- “ black cotton ” soil of Bei'ar to the 
light sandy and stony up-lands of the Vmdhyan and Satimra ranges Cane 
is, however, mostly grown m thc'-rice tiacts of the cast of the Provmces, the 
yellow and sandy soil of which, formed fioni metamorphic or crystallme rocks, 
13 of little natural fertility, though it lesponds leadily to manure and irrigation 

191 The aveiage area of the Central Pronnees and Bcrar, excludmg Native 

States, dining the five years endmg 
Statistical 1918-19 was 63,969,780 acres The net 

area actually ciopped during the same period averaged 24,663,471 acres of 
which 23,511 acres were under cane In 1914-15 the area was only 19,000 
acres, but m 1918-19 it had increased to 30,000 acres Even the latter 
figure lepiesents a very gieat decline from that lecorded durmg the first 
settlement of the Provmces between 1864 and 1869, when the total cane area 
was ovei 95,000 acres, and the Bhandaia distiict alone had 11000 acies. 
Moreover the latest returns for 1919-20 show that the area had diopped again 
in that year to 19,000 acies The percentage of the area under cane to the 
net area cropped aveiaged 0 1 for the five years endmg 1918-19 and to the 
total area under cane m India 0 8 The average yield of gur for the quiiir- 
quemiium was returned at 1 15 tons per acre. 
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tlie Mauritius canes to tlie local varieties , and, as mentioned in the pieceding 
paragraph, appieciable progress has been made in spicadmg them Khaii has 
now to a laige extent ousted the local Kathai, whilst Ashy and Eed lilauiitius 
have become distinctly popular amongst the cane cultivatoi s of the Betul distiict 
In addition to improved a aiieties the Agricultuial Department has mtioduced the 
Hahan miU foi w'hich there is now^ a keen demand, especially in th^e Chandaj 
distiict, and also the Poona method of makmg gui A moie efficient funiace 
designed by Mr J McGlashan is now, liowevoi, in use on the Goi eimnent faims 
'Another mattei to wdiicli the Depaitmcnt has devoted attention, hut m legaid to 
which its effoits have been hampered by the difficulties of supphes lesultmg fiom 
wai conditions, has been the mhoduction of patent woien wnie fencing, a veiy 
necessaiy inipiovement m tlije Ccntial Piovmces wdioie the depredations of wnld 
animals aie specially seveie and constitute a seiious obstacle to the intioduction 
of the softei imded exotic vaiietics It should heie be mentioned-that the ivork 
of the Agiicultural Depaitmcnt on cane has been gieatly liaudicapped by the 
difficulties in regaid to iriigation facilities which ive refer to below At one time 
great hopes wuie entei tamed of the successful establishment of a ceiitial 
factoiy m the aiea commanded by the Ghoiajhcii tank m the Chanda distiict, 
and wnth that object in view^ a concession wus gi anted to ilr McGlashan The 
impossibihty of guaiantecuig a satisfactory watei supply pi evented these hopes 
fiom being reahsed, 

J94 Excluding Berai, which is piedommantly a cotton tract and has since 

1909-10 had less than 2,000 acres under 
ffitcu tma jiiaclue caiic, the Ccntial Provmces mav be rough- 

ly divided into a wheat tiact, comprising most of the distiicts of the Jiibbulpore 
and Neibudda dmsions on the north and west and a rice tract, comprising 
the Nagpur and Chhattisgaih dnisrons on the south and east In the former 
tract cane is most frequently giowui m alternate ycais as follows — 

November 1918 — April 1919 a lahi (cold vcathci crop, such as w’heat, 
gram 01 another pulse crop , 

May 1919 — laniiaiy 1920, falloiv , 

February 1920 — January 1921, cane , 

February 1921 — October 1921, fallow', and then another lahi crop 

In the latter tract cane rs usually rotated alternately lyrth rrce, rice being 
sown m June and harvested in October to December, according to the laiiety 
giowu, and the followmg cane crop bemg planted in Fcbiiiaiy or March The 
period of fallow between the tw'o crops is thus often very short Chillies and 
vegetables sometimes take the place of nee m tins rotation , while m parts of the 
largo and thmly populated district of Chanda, where onlj one seventh of the 
total area is cropped aimually, land is fallow ed for as much as three years before 
cane is grown Eatoonmg is seldom practised by the ordmaiy cultivator the 
only varieties of cane w'hich have been found to j'leld satisfactory ratoon ciops 
being Khan and Uba 

Cane is grown m the Central Piovmces on black cotton soils, unless there 
IS an assui ed w'atei supply, wdien a sandy loam is prefer i ed The land is plough- 
ed and cross-ploughed some ten or twelve times with the country plough It 
IS then given a couple of hairowangs and levelled, if necessary, wnth a heaiy log 
The resulting tilth, is from nine to twelve inches deep Sets as a rule are obtain- 
ed locally and, since crushing usually takes place before the next year’s crop 
IS planted, small plots of the previous crop are left standing for sets Whoi e 
cultivation is more advanced', however, as rt is m parts of the Balaghat and 
Bhandaia districts, tops are stored at the time of crushing and planted out 
later Selection of disease-fiec sets is not frequently practised 
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The commonest and most efScient method of lolaiituig is the furio'sr system 
I’liinows are made by the comitiy plough, about 18 inches ajiait, and after iiiigU' 
tioh the sets are pressed to a depth of trvo or three inches mto the soft mud 
Other methods are — 

(1) that of laying the land out into flat beds in which the sets are planted 

m Imes after the soil has been sottoiied bj ixiigation, 

(2) that of planting whole canes by nieaiis of a special tjpe of covntiv 

irlough Imoym as the hawaii, through a large hole running doyn- 
waids through the sole of yliich the canes are passed and pressed 
mto position as the implement is moved along Irrigation is not 
usually employed m this method, which is peculiar to the Bilaspur 
district, 

(3) that ot irlacmg tbs sets into small holes dug by hand, aftei Avhieh 

the field is ploughed and levelled, but is not iiiigated till the vouiig 
shoots aie rvell above giound The land is iidged up befoie the 
rams break - 

The numbci of sets used per acre, yhatevei SA’stem of planting is adopted, 
averages about 20,000 for thick canes and 25,000 for thin canes No attempt 
is made to fill up gaps if geimmation is bad 

No after-cultivation is given till the young shoots are well above giound 
The soil IS then rvoiked mth a ludah (a hand tool resembling a small pick-axe), 
the operation being repeated about once a month throughout the dry season 
dust before the rams break m June the earth is ridged up round the stools so 
as to form drainage channels between the rows Dui mg the rams no weeding 
or other mter-cultivation is done except by the best cultivators Thioughout 
its grormig period irrigated cane receives some 12 to 15 watermgs in the Jubbul- 
poie and Nerbudda divisions and as many as 30 m the Nagirur and Chhattisgaih 
divisions 

The manure used is generally railage refuse consisting of ashes mixed with 
some cattle-dung The maiiuiial value of the mixtuie is low, the nitiogen con- 
tent bemg less than 0 3 per cent and the average application pei acre is not 
more than thirty cart loads, or 240 maunds, (8 8 tons), wluch is ploughed mto the 
soil In some districts sheep are folded on the cane-field and rarely this is com- 
bined with top-dressing, when much larger yields of cane and gui are obtained 
Green manuring is practised on a very small scale, cane trash is not used as a 
manure at aU, nor have artificial manures as yet attamed any popularity 

Cane is planted between the middle of January and the end of March, 
and is harvested from the middle of December to the end of February It thus 
occupies the ground for an average period of eleven months 

195 Of the 30,000 acres under cane m the 3 ear 1918-19 less than 4,000 acies, 

,, ^ we were informed, were giovoi without 

Fj aspects of extension n . i i 

^ iiiigation, and it is clear from the res- 

tricted and uncertain rainfall between November and iMar^ that it is only under 
irneation, whether from canals, tanks or rvclls, that any material improvement 
or extension is to be looked for The first question that confronts us, therefore, 
m dealing with the cane problems of the Central Provinces is that of the most 
likely sources of irrigation water In considering such a crop as cane, where 
tlie prospects of development depend so gieatly upon the degree of concentra- 
tion attainable, it is natural that rve should look first to the larger sources of 
irrigation rvhich it is bej ond the means of private land-holders to provide 
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196 The past liistoiy and piosoiil position of the Govcrnincut iirigation 

woilvs in the Ceiitial PioMiices aie, how- 
evci, peculiar, and have a diiect bearing 
on the fiitiiie of sngaicaiie cultivation ■within then commanded aieas Govern- 
ment woihs for 11 ligation pin poses aie lieio of a eij leceiit oiigin In the quarter 
of a ceiitiiiy between 1871 and 1806 not oiilj had a iailuie of the monsoon been 
uiihnovm but a long, wet cjcle within that period had caused serious and wide- 
spiead iiiiuiv to crops The result nas that, as the Iiiigation Commission 
of 1901-03 found, the peiceiitago of the area under crops which vas irrigated 
by means of private tanks, wcUs or field embankments was in a normal year 
11 per cent and m a dry -sear only 12 per cent The situation was giareh dis- 
turbed, theiefore, when an abnoimallv div c-scle of years followed between 
1897 and 1907, including a critical tamiiic in 1809-1900 involving a total expen- 
diture of public icvciuies on giatuitous relief and famine voiks of no loss 
than 437 laklis of rupees The ncccbsit\ for the provision of iiiigation facili- 
ties at Goieinment expense vas then lecogiiisod, and some twelve principal 
schenics are now cither completed or in course of construction Onh tliiee of 
those are canal s'\ stems , in all three cases the rivci supply is supplemented 
by i storage s\&tem, tor tlicic are no snow -fed iivcis tlovung through the 
Provinces and the discharge ot the fen pcieniiial stioams is veiv low during 
the hot vealhei months The bulk of the iiiigation supplies is thus piorided by 
tanks, and the important fact to bear in mind is that all tlijcsc schemes, both in 
origin and m mtentioii, aie essentially protective, vhethei on then financial 
losults, actual oi estimated, the-v are classed as “pioductivc works” or not 
Then object is to secure the more impoilant food crops, n.uncly, rice and wheat, 
and it is the delibeiate policy of the Local Admimstiation only to allow irriga- 
tion Avatei for such crops as cane, if ,i surplus is arailablc after the area under 
food crops has been fully supplied The extent to vliich this limits the cultiva- 
tion of cane in areas niigatod liy Go\ 01 ‘nnicnt voiks can be gauged from the fact 
that only 1,497 acres were so cultivated in the year 1918-19 
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197 We Aveie mfoiined that it vas the Local Administiation’s uitention to 

adhere to this policy for the present until 
the proportion of the food-crop area 
secured from failure by the piorasion of niigation water was increased to rvhat 
would be regal ded as a reasonable margin of safety It was, therefore, decided 
as recently as Jrihq 1919 that, y hile it nas dcsiirtble 111 the interests of leyenue to 
alloAv Iiiigation of sugarcane as a tempoiaiA’’ measure under a large number 
lit Avoiks, it was to be made clear to all cultivators that there A\as no guarantee 
of vater either to mature the cfop sorni m any A'eai or to pioAude for the crop 
111 any succeeding A^eai, and all siiboidmatcs aacic to bo Aiarned that the gioAAung 
of sugarcane should not be encouraged AAitliout the special orders of the Chief 
Engineer With a vicaa to the most lemuneiatiA'e utilisatio ‘11 of surplus A\atei, 
therefore, it Aims decided to classify the Government iiiigation works accord- 
ing to the amount of Avater likely to be aA'ailable for crops other than rice 
The details of the classification need not be considered hero, it aviII sufiico 
to state that in the case of only one out of fir^c classes — ^that of aaoiIcs in which it 
IS certain that there aauII be surplus AAmtei aAmilable m the worst year — ^has it 
been decided to encourage cane cultivation, and that out of 75 AA'oiks so fait 
classified onlj^ four liaA^e been included m this class It is perhaps pennissible 
to speculate Avhother the sharp and unexpected lesson of the opening decade 
of tlie century has not converted fire local authorities to an extreme dermtion 
to the policy of self-contaiiiment AAdiich ignores the possibilities of improved 
communications and the control of food su]rplies as means of meeting the scarcity 
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aiising fioin an. occasional failure of the monsoon In othei words, it is dis- 
putable whethei the true interests of the agricultural iiopulation would not be 
better served by a modification of the present policj^ to the extent ot releasmg 
a limited amount of the available ivatei foi the cultivation of such a piolitable 
Cl op as cane and enablmg^the cultrvator to meet by his enhanced pui chasing 
powers the needs of a famme year, than by insistmg on the msuiance of his local 
food supplies at the cost of creating a glut m the gieat ma 3 ority of yeais and 
thjcreby inevitably reducing the value of his produce The question is a large 
one, however, and leqmies examination from other points of view than that fiom 
■which it has naturally presented itself to us It must be left to the Local Ad- 
ministration to decide whether the decision of 1919 should not now be recon- 
sidered, but we cannot refrain from representing that, so long as the present 
policv is maintained, theie is no future for cane in the Central Provmces except to 
the limited extent to wl\rch its cultivation is possible under wells In present 
circumstances rve are compelled to accept this position , but we accept it with 
legist, for clunatically and agiicultuially the prospects appear to us to be good \ 
As it IS, the Cential Provinces stand thud among the Pi evinces of India m their 
yield of gui per acie, despite the small attention given to the crop and the 
insecurity of the uater supply, and the measure of improvement possible is 
illustrated by the returns obtamed on the Government faims, yields of 3 and 4^ 
tons of gur per acic having been gnmn by the Khaii and Sunnabde varieties 
respectively 

198 Unless and until, therefore, the existing policy regaidmg the use of 

■water from Government irrigation woihs 
(c) IPell t)ngation ig leconsideied, the only prospect of deve- 

lopment for cane lies m the promotion of irrigation by wells So much so, that 
we feel it necessary to point out that, if Government'^is not prepared to undei- 
•dake a regular campaign to this end, they should definitely decide that there is 
no future for cane in the Central Provinces and exclude the crop entirely from the 
local Agricultural Department’s programme of operations Such recommenda- 
tions as we have to make foi the impiovement of cane cultivation must accord- 
ingly bo understood to postulate acceptance of the policy of piomoting the 
"siiilung of wells for the purpose A post of Agiicultuial Engmeer has now been 
sanctioned on the dcpaitm^tal cadre, and we regard it as of outstanding im- 
portance that the first duty with which he should be entrusted should be the' 
organisation and execution of a scheme for the smlcing of tube weUs It -w-ould 
not. Ill fact, surprise us, if it were found that his whole energies were taken up 
with this work, and a second Agiicultuial Engmeei were reqiuied for the develop- 
ment of such other Imes of activnty as improved agricultural unplements and 
power plants We have in paragraph 49 of our Chapter on the United Pio- 
vmees leeoided our reasons for holding that the practical results of a well-bonng 
campaign are lilroly to be far more extensive, if it is concentrated m a selected 
area or areas which will enable the necessary supervision to be exercised and 
active propaganda to be combmed with the meeting of the existing demand 
These reasons are equally valid here and the same policy should be followed 
We have no desire to claim that the interests of cane only should be considered 
in oigainsmg the campaign , but we trust that cane will find a promment place 
111 it, more particularly as the crop has little chance of development elsewhere A 
district in which cane is already grovra to some extent should, therefore, be 
chosen, and we venture to think that no better selection could be made for this 
purpose than the centrally situated Bhandara district of the Nagpur division, 
■which in former years returned a larger area under cane'than any other district 
ni the Piovnices and where the agricultural practice of the cane-giovei is com- 
parativel}’- advanced 
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199 Even if a considerable extension of the cane area undei v/ells is attained, 
Jgr cuUxnal vnpovemcnis , however, it IS Tmldrely that for some time 

^rt) ImprovLiliai ie(tes of cane to come, at any rate, cane ivill be grown 

on a plantation scale, all improvements, theiefoie, both m the -^aiieties gi oivn 
and in the methods of culti\atiou adopted icquiie to bo w'oiked out with 
a new to the needs of the local cultivator The damage done to cane m the 
Central Piovinces by pigs and jackals is so extensive that this must form the 
hist considoiation in the selection of a smtable cane variety rmtil it has been 
found possible to evolve a system of fencing which is at once efficacious and 
within Jhe mi'ans of the cane-cultivator to adopt We aie doubtful whether 
any solution ot this pioblem ivill be found untd the financial position of the cane- 
cultivatoi IS improved, and for the tune being it will be necessary for the local 
Agiicultural Uepiitment to devote then mam energies to the distribution of 
such a pioved liaid imded variety as Ediari and to the discovery of other varie- 
ties which wall nnpiove upon the jield of Khan while retainmg its essential 
quality of lesistance to the attacks of -wild animals The chief Ime of work 
should, thcieloie, be, ive think, the sj'stematic classification of existmg varieties 
ivith special reieicncc to then haidness of rmd, the isolation of pure line 
cultures of the most promismg vaiietics, and the subsequent multiplication and 
distiibution of puie sets of those vaiieties Simultaneously, and wnth tlie same 
object m mow, trials of the Coimbatoic ciosses should be made , but, wlule we 
have ceitamly no desiie to exclude ivork on improved exotics altogether, we 
must ii'oint out that there is little piospect of their successful mtioduclion out- 
side aieas wdioie adequate fencing is practicable This woik should accoidmgly 
remain of siibsidiaiy impoitance until the fencing pioblem is solved, for it 
IS unlikely that pig-kdlmg campaigns on the Imes of those now bemg attempted 
111 the canal aieas of the Bombay Deccan ivill be successful m a tract wntli such 
extensive jungle areas as the Central Provinces A specific exception must, 
howevei, be made in the case of the medium Java jaiiety 247B, the particularly 
haid imd of w'hich reudeis it eminently suitable for distribution m distncts 
where it has established its adaptability 


200 Woik IS aheady m in ogress, notably on the Tharsa and ^mdowahi 
j . j. . larms, on the i eduction m the number of 

sets sowm pei hcie, (the optimum rate of 
16,000 per acie so fai ascei tamed seems to us to be stdl too lugh) on the practice 
of somiig in lows and the best spacing of the low^s foi good tillcimg and to enable 
effective aftcr-cultivation to be done, on the coirect use of maniues and on tho 
introduction of impioved ploughs and other implements It is, m our opinion, 
bemg conducted on light lines, and w^e have only to advocate its continuance and 
its concentration m the aiea selected foi the promotion of w'dl irrigation, for an 
assured water supply is essential, if the full benefits of imiiroved agiicultural 
piactice aie to be leaped 

' 201 It is, m fact, the wade distiibulioii of tho piesent experimentai woik on 

„ , , cane which we legaid as its chief defect 

Organisation and control o i i i ‘ 

biich wmik IS at present- being conducted 

on no less than four faims-Tliarsa m the Nagpur distiict, Smdewahi m the 

Chanda distiict, Chandldiuri m the Eaipui distiict and Adliaital m the Jubbul- 

pore district, and there appears to have been a cel tarn degiee of ^duplication 

m the expel iments cairied on at the vaiious fanns This is, no doubt, the 

natuial outcome of the fact that cane is at present^an unmipoitant crop eveiy- 

wheie and, while it was too profitable to ignoie altogether, in no partfenlar 

locality was special concentration on it held to be justified If our proposal foi 

the organisation of a w^ell-smlong campaign m a selected district is accepted. 
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tills reason will no longei be valid, and we have no hesitation in recommending 
that the main reseaich work on cane should then be centred at a suigle agricul- 
- tuial station within oi in the neighbomhood of the selected district Possibly 
the Thai sa farm could seive the puipose of the Bhandaia district, which we 
have, suggested above for tins selection, or should one of the more noitheily 
dlstiicts, such as Betul or Clihmdwaia, b'oth of which have appreciable areas of 
cane under wells, be prefeiredf the Betul farm might be utilised On the other 
hand it might be found moie convenient to open a new station specially for Ihe 
purpose Tins is a mattei which must depend on local cii cumstances and the 
' lines on which the well-sinkmg operations develop, and we must be content 
to urge that, whatevei station is chosen foi the centralisation of leseaich work 
on cane, cane should be declared the chief crop with which it -svill be concerned 
'Thereafter the cane woik on the other farms would be mainly coniined to the 
multiplication of approved vaiieties and to collaboratmg with the mam, station 
m the classification of the mdigenous canes, and the isolation of pure line cultures 
of varieties which have estabhshed a definite local sphere of adaptabihty 

With the limited prospects of development which aie all that we can at 
present contemplate m these Provmces, it is clear ly out of the question to 
consider the linkmg up of theu cane work directly vnth the Imperial scheme 
for central research which we contemplate in Chapter XXIII below The 
results which appear lilcely to be attained do not 3 ustify the appointment of 
any special stafi as yet, whether for research or demonstration, to deal 
exclusively with cane problems The special station for research work on 
cane, therefore, should, in our opinion, be controlled by the Deputy Director 
of Agriculture within whose Circle it is located, though we trust that the 
Local Adnunistration will so far lecognise the possibilities as to place the 
station under the whole-time and immediate charge of a reliable officer of the 
Provincial (or Class II) Agricultuial Service, and not merely under an 
ordinary Farm Superintendent It must be remembered that, while the mam 
lines of research will be dictated and controlled by the Deputy Diiector m 
consultation -with the Director of Agriculture, neither of these officers will have 
the time to spare for detailed supervision, and that, should th'e recommenda- 
tions we have made in this Chapter be adopted, the whole future of cane as 
an important crop m the Central Provinces -wdl depend upon the initial success 
of the experiment m well-sinlmig on a concentrated area of which this cane 
lesearch station will form an mtegial and fundamentally important part 


Sumiiia/ry of Conclusions und KiCcomniGiidlatioiis. 

(!) Cane is at present an ummpoitant crop in the Cential Provinces, and 
the a) ea gi own is less thahi one-third what it was 50 years ago 

(2) It IS and will always be grown almost entirely under iirigation 

(‘})'All Goveuiment imgation woihs are protective in chaiacter and the 
piesent policy is against encouraging the cultivation of cane undei them mitil 
a lai gei propoi^ion of the food-ciop area has been seemed against failure 

(4) So long as this policy is pursued, there is no future for cane except under, 
well irrigation, despite the excellent yields obtainable 

(5) Unless, therefore, the Local Administr ation is prepared to undertake 
'a ivell-sinhing campaign, aU agticuliural work on carte should be stopped^ 
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( 6 ) The newly appointed Agncidtwal Engineei should he entrusted witli 
the oj gamsahon of such a campaign as his fiist duty 

( 7 ) The worh should he concenti ated in selected aieas, pieferahly in the 
Bhandara' district, and cane should he accoided a pioniinent place in the 
scheme 

( 8 ) Gwen this campaign, the agncultiiial worh on impioved varieties 
should he devoted to meeting the needs of the small cultivator 

(y) Until fencing can he generally introduced hard-nnded vaneties 
should he pi efei red, and indigenous vai leties should he classified and Coimhatoi e 
Cl osses tested with special i efei ence to tins quality 

(10) Meanwhile the introduction of exotics, otlidrsthan 247B, should he 
held in abeyance 

( 

(11) The piesent lines of woih on improved methods of cultivation should 
he followed up, hut the woih should be concenti ated 

(12) It should he c6ntied at a station in or neai the aiea selected foi the 
lueU-sinhiiig campaign, and cane should he declaied the chief ciop at that 
station. 


(13) Othei fauns should then confine themselves to the multiplication of 
improved varieties and to co-opiei ation in classifying local canes 


(14) Pi aspects of development being limited, the special station m 
foi leseaich woih on cane must he left undei the contiol of theDe7utt 

»'“>«« ie gam <x .elmWe ofij 
Of the Class II Seivice to hold whole tune chaige of the station 
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202 The Hjdeiahad Stale lies between 15° 10' and 20° 40' N and is 
Climate and soil thus entiielj’- within the tiopics It falls 

uito two well inaiked and nearly equal 
divisions if a line is diauTi due north and south through the Capital city of 
Ifydeiabad The area east of that line is laioivii as Telingana and that to the 
west as Mahiatuaira and the Canaiese country Cane is a crop of 
very small impoitaiice m Telmgana and the Canarese countnq the only’ 
districts retuinmg moie than 1,000 acies being Nizainabad in the former tract 
and Raichui in the lattei mth 1,118 and 1,367 acies lespectively in 1918-19 
In hlahratwaria the most impoitant cane growing distiict is at present 
Bidai, Avheie iiii 1918-19 the area was 11,687 acres The Bir distiict in the 
same yeai letuined 4,407 acres, the Aurangabad district 3,350 and the 
Paihhani distiict 3,127 West of the line mentioned above the climate is 
generally hot and dry fiom hlaich till the end of May and temperate for the 
lemdmng months In the Tehngana districts it is hot and damp fiom March 
tiU the end of September and tempeiate foi the lest of the year The 
rainfall vanes from about 22 inches in the south-west to 40 inches m the north- 
east Ovei tliiee quarters of it is received between June and September, 
the lemainder practically all falling in October and November, and it may 
be stated at once that the possibilities of the extension of cane in Hyderabad 
eiitiiely depend upon the provision of additional irrigation facilities The 
soil of Mahratwaria, that is of the only tract m which cane is of importance 
at present, is mainly the Deccan tiap weathered to form the black cotton soil 
found m the adioinmg tracts which, at its best, is a deep, rich, black and 
, voiv fertile loam, often of great depth, ivith very thick underlying strata of 
yellow clay and hme The Bidar district, however, furnishes an exception, 
the Deccan trap beuig here covered rvith a surface deposit of later ite The 
soil of Tehngana, which has been formed from the disintegration of igneous 
locks, IS shallower than that of Mahratwaiia It is mostly reddish brown in 
coloui, with a substratum of munim as in the Bombay Deccan 

203_ .Complete agricultuial statistics for the Hydeiabad^^State are not avail- 


Stattsiical 


able and that State is not, therefore, mclud- 
ed amongst those for which figures are 
published in Volume II of the Agricultural Statistics of India We were, how- 
ovei, furnished with figures which showed that the average area under cane 
foi the five years ending October, 1919 was 29,763 acres, an appreciable advance 
on that of the previous five ycais, when it averaged 21,614 acres The high 
water mark appears, however, to have been reached in 1916-17 — 37,313 acres — 
and there has been a distmct tendency to recede in the last two years, the 
letiiru for 1918-19 bemg only 27,991 acres The average cane area of tins qmn- 
qiienninm represents 1 1 per cent of the total area under cane in India Statis- 
tics of the yield of gur pei acre aie not available 

149 


hSISC 


2Q 



150 


HYDEEABAD 


204 It lias not yet been possible to do any vrork on tbe classification of tbe 

canes gio^vn m Hyderabad and tbe 
ranehcs of cane information available on tbis point is 

in consequence veiy meagre The cane nbich is almost universally grown was 
desci ibed to ns as, a thick, soft, yellow cane and appears to be identical with 
Paunda Some stuped varieties are said to be grown as a mixture mth this, 
whilst a dark led laiiety with a hard rind is also found m the Telmgana 
districts 


205 As Hj^derabad did not possess an Agricultuial Department eight years 

ago, and as the strength of that Depart^ 
Ihslcyofmilonsngarcane Director, two 

Demonstration Super mtendents, five Farm Superintendents and one Cotton 
Supeimtendent, it is not siii-piismg that the research wmrk so fai done on 
cane has been very limited It is confined to the expeiimentaj. farm at 
Kamareddi ui the Nizamabad district , where the work has been mainly 
directed towards solving the insistent problem of lodgmg, and so obviatmg 
the necessity for the use of pi ops, the doubhng m 1915 of the rates charged 
foi which by the Forest Depaitmeiit has made them a heavy item in 
the cost of cane cultivation m Telmgana The result of the experiments is 
said to prove that lodgmg is mamly due to the presence of sodium sulphate 
in the soil, which caiises excessive deflocculation when the land is irrigated 
qnd prevents the cane lOots from obtammg a proper hold It is claimed that 
thu effect is largely counteracted by the apphcation of nitr^ate of potash 
combined vuth deeper ploughing and diainage, and that m this way pi ops 
can be largely dispensed with The work has, however, been considerably 
mtoimpted during the last year or two owmg to the occurrence of red rot 
on the farm Varietal and other cultural experiments have not yet been made, 
though it 13 proposed to try unpoited seedhngs from Counbatpre and sets 
of some hlysore varieties m the neai future 


206 In the Mahiatwarra districts sugarcane is invariably raised after a crop 

of hemp, as the decomposition of the 
hemp roots helps the grovdh of the cane. 
In the Telmgana districts cane is mvariably preceded and followed by a nee 
ciop ® 


Jffi icuUnral pi acttcc 


TVliere caii'e is grown for ciushmg the tops are reserved as sets for tin? 
next yeai’s ciop, but wheie it is grown for chewing ivhole canes, are cut up, 
mto sets We were informed m evidence that a flesh supply of sets from 
an outside source is obtamed every fouith oi fifth year, but we doubt Avhether 
this IS bj^ any means a geneial piactice In the Mahiatwarra districts com- 
paicitiiely greatei caie is bestow^ed on the preparation of land than m the 
Canaiese and the Telmgana tracts The selected plot is ploughed and cioss- 
ploughcd eight tmies The fiyst jiloughing is peifoimed with six bullocks, 
the second and third vith eight and the fourth with ten bullocks A 'heavy 
log of vood IS then diarni ovei the field two or thiee times to break up the 
large clods of earth, and lumps that still lemain are broken vith a pick 
After a tolerably le-vel surface has been /obtamed, about 150 cart-loads of 
manure are aiiphed to the acre, the manuie bemg well worked into the soil 
with a countrj^ hoe called “ vaJiliai ” Wlien this has been thoioughly mixed 
the field is levelled v ith a log of wood called ‘ ‘ 'plnillau ” It is next 
fun owed m parallel Imcs a foot or 18 inches apart with a plough diawn by 
two bullocks and the whole field is divided mto a number of little beds by 
Cl OSS furious five or six feet apait Water is freely applied till the trenches 
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become soft and muddy, in wbicli state they aie leady for tbe planting of 

tlie new crop in January In tbe Telmgana distiicts, after tbe ahi or monsoon 

crop of lice bas been reaped, tbe land is tifice ploughed witb a two bullock 

plougb bist straight and then acioss Another lieaMei plougbmg is then, 

gi\cn with a four bullock plougb and the land is left to div If tbe land has 
been left ialloiv in tbe -season, the giound is first levelled and all clods 
of earth are carefully biokcn and the land is then ploughed four times ' In 
either case, alter tbe soil bas become peifcctlv diy and pulverised, about 

100 cart-loads oi sod collected from tbe banks of a iiallali (ravine) or tbe bed of a 
tank arc tbromi on each acre of the land, each cait-load contammg about 
r>0 liaskets of earth Tbe last ploughing is now made and tbe giound finally 
Imelled Tbe land is tbcii manuied twice Fust about 600 goats are folded 

101 25 dajs on each acre, after nbicli tbe land is then ploughed tliiee times 
Next about 100 cait-loads of cattle sucepings and farm-vaid maiiuie to tbe 
acre ai c put in and the land is ploughed up again and laid out in small level ' 
beds vitb tbe spade and surrounded bv deep iidges In the Mcinitv of Hydei- 
nbad City, bonevei, tbeie aie a fcv moie advanced cultuatois who drive com- 
paratively deep parallel trenches t]iiougb ,tbe field some two feet apart 
as IS done in' Maui itiiis 

Tbe sets are usiiallv cut from tbe tops of tbe previous crop and each sot 
IS from a foot and a half to two feet in length and contains at least one leaf 
bud Bofoie planting tbe level beds are well iiiigated and m Maluatwaiia 
tbe sets also are tied in bundles and kept ivatcred for five or six dajs Aftei 
the land bas been thoroughly iiiigated, tbe sets are laid contiguously m ions - 
sometimes loss than a foot apait and they are then tiodden domi about two 
inches into tbe saturated soil Tbe numbei of sets used per acre vanes 
fiom 25,000 or 30,000 m Mabiatnarra to as much as 50,000 in Tobngana, 

Tbe growmg crop is weeded at least tbice times and earthed up some five 
or si\ months after planting In IMabratwaiia suboidinate crops such as 
mung (green gram, Plia^eoliis mmgo) val (field bean, Dohchos lablah) and 
amhadi (Deccan hemp, Ihhtscus cannabimis) are also sown along ivitb tbe 
cane These secondary crops are cut at tbe time of tbe second weedmg and 
used as foddei for cattle Li some parts tbe growing plants are manuied 
with farm-yaid manure at each Avecdiiig and ibis is again followed, although 
in laie cases, by a top dressing of diy fish powder or castor oil calce When 
tbe canes aio about five feet high, tbev are tied together by then lowest leaves 
in clumps of foui oi five tbiougbout tbe field so as to form a support against 
tbe 111 all monsoon winds In parts of tbe Telmgana tiact, however, wooden 
props are stuck into tbe ground and tbe canes are tied to them to pi event 
lodging Tbe numbei of props used vanes from 5,000 to 15,000 pei acre, 
which consideiably increases tbe cost of cane cultivation 

Tbe crop is frequently irrigated at inteivals of about four days imtil the 
monsoon breaks Usually during tbe monsoon no water is given, unless 
there is a continued break, when watei bas to be given about every sixth day 
At tbe latter end of tbe monsoon and during the hot weather tbe crop bas to 
be more frequently watered and the interval between successive waterings is 
accord ngly reduced again to about foui days, 

Cane is usually sown in Ilydeiabad between tbe m-onths of January and 
jMareli and is cut from Decembei to Febniaiy It is thus on tbe gromid for 
about 11 months ' 
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207 It IS clear that, unless a consideiable increase in the area undei cane in 
_ . Ilvdeiahad is to ho looked foi, the ques- 

^ tion of effecting any agiicultuial oi varie- 

tal impi 01 ements will lemain of veiv minoi impoitance, and that we can 
haidly piess the small Agiicnltuial Depaitmcnt of the State to give it-n piomi- 
nent iilaco in its piogiamino of woik The first essential foi any such inciease 
IS tlie provision of iirigation water, and it becomes necessaij’’ to consider the 
possibihties of evtcndmg or impioving the laiicus souices of iirigation 


208 There are already a few iiiigation canals m the State, the more important 

of Avhich may bo biiefly described The 


(n) 7ivtler cm als 


Jlahboob Nahii canal takes off from the 


east bank of the Mantra rner and runs north through the Medak district and 
into the Nizamabad district Its length is 22 miles and it commands an area 
of 12,000 acres, of which 5,000 are actually irrigated annually It is now in 
process of extension to Yellareddipot by means of dams thionm across the Aler 
nvei When this completed, it is hoped to increase the aica actually ii ligated 
b} some 11,500 acres The area midei cane in this tiact is at present small, 
and it is doubtful whethei it is likely to extend appreciably The Asaf Nahir 
' channel takes off from the south bank of the klusi rrvei and, running in a south- 
easterly diiection, tills a iinmbei of storage tanks in Nalgonda. district It 
need not be further considered, however, as no cane rs grown in this district 
Finallv there aie the three canals taking otf from the north baiili of the Tunga- 
bhadia rner on the southern border of the State, of which the most miportan't 
fiom our point of view is the Gangawati canal lUigating some 8,000 acres in the 
south-west of the Raichur district, 1,500 acies of which are already under 
cane Pionsional sanction has, we were informed, been accorded to the ex- 
tension of the srstem to iiiigate some 16,000 acres, of which we weie given so 
high a figure as 10,000 acres as the area which might be expected to be put dowu 
to cane Of two oi three larger pi ejects still under examination, the only one 
likely to haye any effect on cane is a project to dam the Maiijia river some' dis- 
tance below, (that is, north of) the Maliboob Nahii canal, to store 32,000 million 
cubic loot of water, and to run a canal from the east banlt past Nizamabad and 
AiTQur in the Nizamabad district towards Jagtial in the Kaiinmagar distiict 
Surveys have already been stalled, and the canal, if coiistiuctod, would be able 
to 11 ligate 300,000 acres of A\hich it is hoped that as much as 10 pei cent 
would groiv cane The project would, however, cost three ciores of rupees and 
take about fifteen years to carry out For the present, therefore, it appears 
that very little mcrease of cane can be looked toi under canals, with the small 
exception of the Gangawati extension, 

209 Tanlis m IIj derabad ai e pi actically confined to the eastern ti act laiorvii as 

Tehngana where the geneial configuration 
(Jj) under tan/s country" is undulating and there are 

natiual facilities for storage The total number of Gorreinment tanks is about 
20,000 , but the great majority of them are quite small, there bemg only about 
500 capable of irrigating 100 acres and more and only about 100 irrigating 
more than 400 acres And it is under these largest tanks only that 
cane can' be giorvn unthout help from supplementary xvell irrigation The 
need of unlls for the cultivation of cane, therefore, is not appreciably less in 
Telingana than it is iii Mahiatwaiia whore they are the sole source of iirigation 
Wells are, as a nrlo, privately constiaieted and myned, thougli they 
max' have been sunk xxith the aid of Goveimnent loans which are fiequently 
gianted for tins purpose In these circumstances, xve are mclmod to think 
that the numerous representations made to us regarding the high rates of 
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asse^ssmMt on sugarcane iirigaled from Government tanks m Telmgana deservo 
careful and sympathetic esammation, certainly so far as its two most important 
cane districts are concerned 


The system of assessment on sugarcane irrigated from Government 
iriigation sources vanes m the tliiee tracts In the Mahratwarra districts 
only a garden ciop rate is levied laiigmg hetween Rs 4 and Es 7 per acre, 
■while 111 the Canaiese and Telmgana districts the assessment on cane is based 
on the assessment on the tivo ciops of nee kno-wn as ahi (monshon) and iahi 
(summer) lespectively, although the propoition it hears to the rice assess- 
ment varies m the different districts For mstance, in the Canafese districts 
of Qiilbaiga and Eaichui the assessment on cane is t-wice the single crop rate 
foi flbi, wheieas in the Telmgana - districts of Warangal, Mahbuhnagar, 
Nalgonda and Kaiimnagar (-where there is very httlc cane cultivation) it is 
only one and a half tmies"'the charge for ahi and equals the actual assessment 
levied on land from which two crops of rice are taken in the same revenue 
yeai In the Medak and Nizamabad districts, on the other hand, the assess- 
ment on cane is equal to the charge for one ahi and two tabi crops, the 
principle adopted apparently hemg tha,t, wheieas cane only occupies the 
ground foi 11 months during which not moie than two crops of rice could he 
taken, its watei lequirements are equivalent to those of one ahi and two tahi 
crops of lice This mequality of mcidenco upon the cane cultivatoi m Medak 
and Nizamabad is inltensified by the facts that the scale of assessment on rice 
in these districts is much higher than it is m other districts, and that the 
second ciop chaige, x e , the charge on iahi rice, is also higher than the ahi 
charge It is particiilaily high in the Medak taluk of the Medak district, 
hemg as much as twice the ahi chaige Moreover the i emission which is 
generally allowed in these districts foi a double crop of iice is not allowed 
m assessing sugaicane Thus m the Medak taluk (v/hcre one quaiter of the tahi 
assessment is remitted when a double ciop of rice is taken), if the ahi assess- 
ment on a piece of land be Rs 10 per acre and if the same plot weie double 
_cropped vnth iice, the charge foi the two successive crops would be only 
Rs (10-1-20—^ of 20) 01 Rs 25 per acre instead of Rs 30 But if the same 
plot were cultivated with cane, the charge would be Rs (10-4-20x2) oi 
Rs 50 per acie A charge which is not unieasonable foi an assured perennial 
supply of water may legitimately he regarded as excessive for a supply which 
IS both partial and uncertain and which the cane-giowei has to supplement 
from sources of his own prondmg , and we caimot help thinking that the 
existing system of assessment has something to do with the very limited 
extent of the cane m Tehngaila It tends particularly to discourage cane 
cultiiation m the two districts tlie soil of w'hicli appears to bo eminently 
suited for it, and wheio the keen mteiest m cane growaiig evmced by a 
numbei of witnesses who appeared before us furnishes, wn think, good reason 
to believe that a reduction of the present rates wmuld be followed by a marked 
extension of the crop If, therefoie, the Nizam’s Government are desirous 
ot encouraging the cultivation of cane m these districts, they would m oiti 
opinion, be well advised to reconsider the iiresent rates of assessment on cane 
iriigated from Government tanks and, m paiticulai, on a latoon crop, the 
smallei letiim from which appears to -justify its assessment at a lower rate 
than a plant crop 


210 Regarding the extension and improvement of well ii i igation w e have little 

to say The policy of the Government is 
(e) i iidcr mils. already directed to the active promotion 

of w'eU sinkmg , and loans for the puipose, we were informed, are granted 
L3ISC ^ 
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at 6 pel cent intoiest, Avitli recovery by instalments spieacl ovoi a peuod of 
ten yeais Wheie Goveinment wells aie the only source of 'iiiigation, the 
commanded aiea is assessed at gaiden crop rates varying between Es 5 and 
Es 7 pel acie instead of diy lates , but diy rates continue to be levied on 
lands commanded by wells which ha\e been sunk by the cultivatois themselves 
i1Ve cordially endoiso tins system and doubt vhethei much moie can be done 
so long as the AgTicultural Depaitment has no engineer of its own to uutiate 
the construction of tube veils and wells of other improved tipes 

* 211 So far as the provision of the essential supplies of water is concerned, 

„ , theiefoie, theio are prospects of a con- 

Futme iioUcv ^ .7 

sidcrable expansion oi tlie cane aiea pi 

Hyderabad, if a definite policy of cncoiii agement is adopted We enter this 
pioyiso because we aie convuicod that the Agiicultiiial Depaitment of the 
State will have to be expanded and dex eloped, if it is to establish and to popii- 
laiise inipioved methods of cane cultix ation, and equall 5 ’’ that it is not xvorth 
vhile to iiicui the cost of such an expansion, unless the desiie to piomote cane 
cnltivalion actuates m the same degicc the othei Departments of Goi’^einment 
concerned — namely, the Iiiigation Depaitment, the Eevenue and General Ad- 
inmistiation Departments and the Co-opeiatno Depaitment Given this 
nnifoimity of policj% which should be maintained by a constant intei change of 
iievs between the officers of these Depaitments, there is, we think, substantial 
pistificatioii for oxpandmg the Agiicultnral Depaitment in the interests of cane 
The woik at piesent suffcis fiom (ho fact that the siipeiior expoit staff is too 
small for the exercise of effective supervision ovei such cxpeiimental vork as 
is being earned on and, oxving to the lack of an Agncultuial Chemist, is operat- 
ing laigely in the daik in lespcct of one of the most important elements of the 
cane problem IJndei these conditions it is impossible to oiganiso the exiieii- 
ments on the Kamaicddi fami on thoioughly scientific lines , and they are thus 
inevitably less systematic than they should be, if conclusive lesults are to be 
obtained 


212 We venture to suggest, therefoie, that an Agncultuial Chemist, well qua- 
NeedofanA^ncultiiial C/iemist and hfied to undoitakc independent research 
new centiesfo} cane lesearclt worl xvoik, should bo added to the Department 

as soon as possible, that he should be gixmn special facilities foi stud 3 'ing the 
xvoik done on cane and the research methods adopted in one oi other of the/ 
Piovinces of Biitish India vhich liaxm devoted special attention to cane and 
that he should then be placed m immediate chaige of the Kamareddi faim and 
any other station that maj'' bo opened foi cane reseaich The experiments 
alieady in piogiess with a xnew to the ehmmation of pi ops should ceidamly be 
continued , foi we aie disposed to doubt xvhethei it has yet been satisfactoiily 
established that the chief lemedy foi the tendency of canes in Ej’^deiabad to 
lodge IS the application of nitiate of potash to the soil lathei than a sjmtem of 
deeper cultivation and more effectixm diamago Once the essential expeit con- 
tiol is provided, it vnll also bo possible to initiate xvork on other lines of im- 
piovement, such as the isolation of puie line cul tines, the intioduction and 
acclunatisation of exotic vaiieties, and the caiijnng out of compaiatn^e manuiial 
and othei cultuial tests Then, too, xvc think it xvill be advisable to open sub- 
sidiaiv cane reseaich stations foi the Mahratvaira and Canaiese distiicts, foi 
the formei preferably in Bidai, xvlieio the cane aiea is already faiily laige, 
and for the latter in the tract of the Eaichui distiict commanded bv the Ganga- 
xvati canal The present site of the Kamaieddi faim, moieoxmi, is by no means 
ideal but we undei stand that it has alieady been pioposed to remove it to a 
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flesh site in the neighbourhood , and we tiust that a sniSciently large area will be 
taken up and on a sufficiently long tenuie to admit of moie field experiments 
and of gi eater contmuity than have hitherto been possible 

213 In the meatime, until definite results have be’en obtained, it seems advis- 
Ltnes of (lemonsl)ation 1001 L fo) the able to abstain fiom all attempts atdemon- 
tnmeiliate futuie stiation in the caiie-groweis’ ovm fields , 

and the Agiiculutial Department’s assistance should be confined to the multipli- 
cation and distribution of disease-fee sets, and to eo operation -with the Forest 
Department in mtroducing a more economical use of props Quite apart from 
the work on the prevention of lodging, it seems to us that a large savmg might 
bo cftoctod, if the growers of cane could be^mduced to use stronger and more 
durable props for the support of their canes, and not to divert them at the end 
of the growing season foi use as fuel m then gur furnaces The necessity 
for constant renewal would thus be obviated, as it is by the cultivator of cane 
in Madias , but we realise that stouter props would, m the first mstance, bo 
more expensive, and would thus enhance the cost of cultivation m the year of 
then adoption We would suggest, therefore, that this difficulty might be met 
by provision for payment by mstalmeiits The rate now charged for the slender 
props, about one inch in diameter, at present in use is, we beheve, 2 pies each 
in the case of unreserved species of timber , and it might be arranged that the 
annual instalments for sloutei props should be slightly less than this m order 
to stimulate a preference for their use The general question of the correlation 
of leseaich work on cane m Native States with the central research orgamsation 
which we advocate for British India in Chapter XXIII below is one which we 
shall deal with in paragraph 384, and it is unnecessary to do more here than 
invito d reference to the relevant discussion 


Summary of Conclusions and Recommendations. 

( 1 ) The piovision of new and ivipioved iwigation facilities is the fiisi 
essential foi the extension of ca/ne in Hyderabad 

{ 2 ) Except to a limited extent on the Gangawati canal theie is little 
pi aspect of extension undet canals in the neat futuie 

(3) A consideidble extension under tanhs in Tdingana may he expected,, 
paiiicularly in the Nizaniabad and Medah districts, if the pievailing assess- 
ment on cane is reduced 

(4) Until an Agncultui al Engineet ts appointed, no change in the existing 
system of piomoting the sinking of wells is leqiiiied 

( 5 ) The Committee’s i ecotnmenddtions foi expansion of caiie woilc pie- 
‘suppose the adoption of a definite policy of encoui agement 

(6) The expel t staff of the Agi icultural Department should be sti engthened 
and an Agt icultiii al Chemist should be appointed to supeiuse all 'leseaich woih 
on caiie 

( 7 ) Experiments with a mew to the elimination of cane pi ops should be 
'continued, and woih on othei lines of vanetal and cultuial impi ovement should 
be stalled 
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{ 5 ) Suhsiations foi research worh on cane should he opened in ilie Bidar 
distuct and the canal iingated area of the Eatclmr district 

(9) Fo) the present, denionsti ation woih should he confined'^to the distn- 
huhon of disease-fiee sets and to reducing the necessitxf foi annual leplace- 
hicnt of cane pi ops 



CHAPTER XIV. 


MYSORE 


214 The sore State, which lies hetw een 11° 3G' and 16° 2' N and 

, 0,1 

tails into two very distinct natuial 
divisions, the hill conntiy or Malnad in the west and the more open country or 
Maidan in the east Of these the latter is by far the larger, the Malnad consist- 
ing only of those paits of the Shunoga, Kadui and Hassan districts which bolder 
or rest on the ‘Western Ghats Cane in this tiact, which has a veiy heavy rain- 
fall, IS of small importance, except m the Shihaipux and Soiab talulrs of the 
Shimoga district, winch in 1917-18 returned an area of 6,429 acres Most 
of the 6,000 acres in the Hassan distiict he outside the Malnad area The various 
parts of the Maidan differ considerably in charactei Neither the level plains 
of black cotton soil in the north nor the stonv and wide spreading pasture grounds 
of the' centre with their somewhat scanty lainfaU and insufScient means of 
irrigation are suitable for -cane The prmeipal cane growing distiicts he m the 
east and south Kolar, the most easterly distiict, has an area of about 8,000 
acres, whilst Mysore and Bangaloie, the two southern distiicts, retain about 
5,500 and 4,800 acres respectively Though the average annual rainfall in 
Mysore ranges from over 360 mches on the ciest of the Western Ghats to as 
little as 17 mches in parts of the Chitaldiug distiict in the north, fiom 25 to 40 
inches leprescnt the general average for the greater part of the State and, 
therefore, for the main cane gioivuig tracts This, on the whole, is well 
distributed, as Mysore receives the benefit of both monsoons and its ramy 
season may be said to last from June to November Heaiy storms aie common 
in Apiil and May, the average rainfall in May for most stations bemg, in fact, 
Iiiglier than for any other months m the year except September and October 
The cold season rams from December to Maich are insignificant Outside the 
blahiad the rainfall is not sufficient to enable cane to be gi own without iriigation , 
and m Mysore, as in Hyderabad, the possibilities of an extension of cane depend 
mainly upon the piovision of additional inigation facilities The greatei pait ' 
of the cane giown m the State is grown under tanks, channels fiom nveis supply- ' 
ing a vciy small proportion and wells even loss It should be mentioned that, as 
the Mysoie State is from 2,000 to 3,000 feet above sea-level, the extieme high 
temperatures of other parts of India arc absent, and even m the hottest years the 
tcmpeiatureuarelv exceeds 100 degrees The soils of the State range from the 
black cotton soil to a hght sandy loam, but cane in the gieat majority of cases is 
grown on land which is also used for paddy and is, therefore, a daik clayey or 
-silty loam 

215. The average area of the Mysore State during the five years ending 1918- 
^ ^ 19 was 17,484,650 acres Of this, the net 

“ area actually cropped durmg the same 

period averaged 6,300,779 acres of which 37,423 acres were under canCr a larger 
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area than that returned by any other Native State The percentage of the area 
under cane to the net area ciopped was 0 6, and to the .total 'area under cane m 
India 1 4 The jueld of gur for the whole State is returned at 1 3 tons per acre, 
hut the variations m the ditfeicnt tracts are very great, the yield for the Malnad 
being estimated at 0 5 of a ton and that of the Kolar district at 1 8 tons 

236 Of the indigenous canes of Mysore the one most widely grown is OhenL 

Of this there are m reality two varieties, 
anehes of cane Ganda Cheni and Hotto Cheni, which arc 

classified by Dr Barber as members of the Sarctha and Sunnabile groups 
respectively Di Barbei consideis them compaiatively giant forms m those two 
divisions of indigenous canes and in Noith India they would be regarded 
as medium rather than thm canes Both varieties are h;ard white canes which, 
■withstand drought weU They tiller fiecly and give high yields under good 
cultivation It is raie, however, that they receive such cultivation, as they are 
mainly gioivn on land which has a piecaiious water supply and is somewhat 
neglected m consequence I^Tien grown undei these conditions, Cheni is on the 
ground foi eighteen months and gives an outturn of about 27 maunds (one ton) 
of gur pel aci e Of the thick canes of Mysoi e, the most common is Patta Patti, 
a stuped variety ■v\hich, although it is said to have been introduced from the 
Madias Piesidcncj’' about 150 years ago, shovs no signs of detorioiation, possibly 
ovnug to the altitude at which it is giown It is noiv gromi on from two-thirds 
to three-quaiters of the total cane area in the State Its puce has a very high 
sucrose content, the aveiage bemg about 19 per cent in addition to 0 5 per cent, 
of glucose It tillers freely and responds well to manure, but tends to lodge under 
good cultivation and high manurmg It was stated to yield from 117 to 136 
maunds of gm (4 to 5 tons) , but this is piobably the maximum rather than 
the average range of yields, as the yield on the Hebbal farm for the last five 
years has aveiaged only 95 maunds (3} tons) Bastah, which is popularly 
regaided as the indigenous cane of ^Mysore, is a soft, white cane winch does not 
tdler so freely or give so high a yield as Patta Patti Its juice has also not so 
high a^ sucrose content It is, however, extensively gioivn in the Chitaldmg 
district and to a less extent m Bolai, and is frequently found as a mixture with 
Patta Patti Like that vaiiety it is liable to lodge, and its soft rmd makes it 
particularly hable to the depredations of jackals and pigs which the hard rmded 
Cheni is able to lesist The other canes of Mysoi e, such as Mai a Kabbu amongst 
thiTi canes and Mullu Kabbu and Kare Kabbu amongst thick canes, arc merely 
survivals, and none of them is found on a sufficiently large scale to merit descrip- 
tion The Mysore Agiicultural Depaitmcnt has now been engaged for some 
fifteen years m importing and testmg exotic canes and two of those have now 
spread sufficiently to justify mention m tlus paragraph Both Bed Mauritius 
and Mysore Java, an unidentified Java vaiiety, weie obtamed from the Samal- 
kota farm in Madias, though the latter is not now gro-wn anywhere m that 
Piovmce Bed klauiitius has so far been found more "vigoious and a higher 
yielder than any other variety j^et groivn m Mysore It has the fuither 
advantages over the local varieties that it does not lodge and that its hard rind 
pi otects it from "wild animals It is, however, hardei to crush than Patta Patti 
01 Bastali and does not yield as good a quality of gur None the less, it is 
inci easing in popularity, as the mcreased yield more than compensates for these 
defects Mysore Java, ahght coloured cane the juice of which has a high sucrose 
content and produces an excellent quality of light coloured gur, is replacing Patta 
Patti m what is known as the semi-Malnad tract m spite of the fact that it does 
not tiUei well nor give a heavy yield of cane It matuies, however, m 
•twelve months, whilst Patta Patti in this tract is on the ground for 18 months, 
and its haid rmd is a great advantage m a part of the State in which jackals and 
pigs are numerous. 
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217 Mysoie is fortunate in the possession of an oiganised Agricultuial 
TT , Department which is not onh’- unique 

among Native States but compaies favoiir- 
ahl}^ with the Agricultuial Departments of several Pi evinces in Biitish India 
The leseareh woik already done on cane in the State is consequently appieciable 
both in quantity and quality, and material losults have been obtained in several 
directions A feature of the woik to which we would draw paiticular attention 
is the close chemical contiol which has been maintained thioughout Smce 1905 
the Department has been engaged in importing and testmg varieties fiom-otlier 
paxts of India and foieign^ countries Many of these have failed to adapt them- 
selves to local conditions and the tendency of some varieties to flower fieely 
militates agamst their introduction, as this is found to reduce the yield of sucrose 
m the cane The t‘R’'o varieties referred to in the preceding paragraph, Mysore 
Java and Bed Mauritius, have, howevex, been successfully estabhshed over 
considerable aicas, and the Java variety P 0 J 33 A shows promise 
of attaining similai success Trials are also being made of some of Dr Barber's 
crosses fiom Coimbatore, and since it was discovered in 1913 that fertile seed 
could be laised in Mysore itself, the Botanical section of the Department has 
been engaged m the laising and testing of seedlings from vaiious hqxes of canes 
About 600 scedlmg canes are at present bemg grown, a few of which, includmg 
some of the Bed Mauiitms varietv, arfe being tested m compaiison wnth imported 
Bed Mauritius and local varieties on the departmental farms and on private 
estates Bi^peiimeiits to prove the best period for plantmg cane were discon- 
tinued in 1914 after estabhshmg that this period was from December 
to March A senes of manunal and spacing tests was started m 1915 These 
aie still in progress, but results so far obtamed show that, even ivith the present 
high puces of oil cakes, it pays handsomely to apply as much as tivo tons pei acre 
of {Pongamxa glabxa) oi caster cake m addition to the usual applications 

of faim-yard manure and that, if adequately manured, canes planted in rows 
four feet apart give a larger jncld than canes planted two and three feet apart 
Another pioblem uhich is now bemg taclded is that of economismg labour by the 
adoption of bullock power as far as possible for operations at present performed 
by hand Very consideiable etfoits have been made during the war to popularise 
the use of oil-cake as a manure for cane, and also, though to a lesser extent, 
ammonium sulphate, hut the work has been seriously hampered by the rapid rise 
in prices for these manures The work done m hij sore on gur manufacture ivdl 
be referred to m Chapter XVIH below 


218 Cane is usually grorvn m comparatively small patches sunounded by 

extensive paddy fields", and the commonest 
gncnltui al practice rotation IS, therefore, cane altematmg 

with paddy either every other year or, more frequently, at intem^als of two or 
three years A crop of garlic, onions or coriaudei may also be taken on the 
same land during the first three months after the cane is planted, a practice 
which IS particularly prevalent in the Mysore district Othei rotations are 
confined to the small area on u Inch cane is grorvn under wells, the chief of them 
being cane altematmg rvith turmeric or irrigated ragi (Eleusine coiacana). 
Batooning is almost unlmoivn outside the Malnad, where the heavy monsoon and 
the shortage of labour are alike in favour of the practice The crop is 
occasionally latooned tivice 

The cane cultivator selects his best land for his cane, but, as it is nearly 
always land on which paddy is also grown, it is usually a dark clayey or silty 
loam The prehmmary cultivation consists m ploughmg or, less commonly, in 
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219 Altliougli duimg the last 20 j-^eais the cane aiea of lilysoie has fallen 

T). . , „ , below 30,000 acies and iisen above 45,000 

i losjiecis of exlennon ,, ’ 

acies, the average aiea ovei the decade 

ending 1918-19 has been only 38,957 acies against an average of 39,819 acies m 
the preceding decade Despite the effoits made by the Agiicultuial Depaitnient 
to improve and extend the cultivation of cane, it would thus appear that no leal 
extension has been achieved Allowance must be made foi the fact that manv 
of the Department’s results have hardly had time to mg,ke then effects felt, 
while in other diiections final results have not vet been obtained Abnonual 
causes also have interfered with the campaign foi the spread of commercial 
manures But, when all has been'said, it seems deal that, if piogioss is to 
depend on the work of the Agricultural Dcpaitment alone, progiess will be slow 
and it will be a- question whethei the value of the crop to the State is ically 
propoitioual to the research woik which is being done on it The questions, 
therefore, arise what are the obstacles, other than agricultiiial, to the spiead 
of cane cultivation in 'Mysore, and how fai aie those obstacles super able Sub- 
si^aiy obstacles aie, wc undeistand, the scarcity of labour in some areas and 
the reluctance of the cultivators in others to substitute so troublesome a crop as 
cane for one so eompai ativelv easy and ceitam as paddy But the piunaij'; 
difficultv here, no less than in Hyderabad, is the problem of water supply, since 
outside the Mahiad cane requires irrigation water practically all the j^eai lound 


220 The cane area ii rigated bv canals f i om rivers is at present very small, 
(a) mder canah. being estimated at not more than 7 per 

(t) 7 he Gauvery dam pejeH cent of the total area The reason foi 

till") IS thaV^vith one or two exceptions, Mysore has no reliable perennial canals, 
and it IS these exceptions only that we need consider The largest of these is 
the Kiishnarajasagaia project, more commonly knovm as the Cauveiy dam 
piojeot, which was started in 1912 and is still under construction It consists 
of a huge dam, already some 5,200 feet long and from 40 to 107 feet high, across 
the. Cauvery river north of Mysore citj’' for the storage of water mth the double 
object of guaranteemg a laigely mcreased minimum discharge to the electrical 
power station at Sivasamudiam lowei doAvn the river and of irrigating a total 
area of 175,000 acres of land including 25,000 acres now niigated fiom tanks 
The complete scheme is still in dispute Avith the Madras Government, who claim 
that their o^V 3 l prescriptive rights to irrigation vatei fiom the Cauveiy arc 
affected , but its first stage is, we understand, not contested, and this is now 
appxoachmg completion It provides foi stoiago of water to a depth of 80 feet, 
which will suffice to promde the necessary imnimum power to Sivasamudram and 
to irrigate 25,000 acres of fiesh land It is anticipated that water will actually 
be provided for 21,000 acres m 1921 This will, however, be hot weathei 
irrigation only, as perennial irrigation is not possible under the first stage of 
the scheme Under the second stage, assuming the dispute mth Madras to bo 
satisfactorily settled from thejioint of viey^ of the IMysore Darbai, a further 
150,000 acres would be supplied, some 106,000 acres vnth hot weathei iiiigation 
only, and the remaining 44,000 acres -with peremiial iingation The prospects 
of cane under this project, theiefore, Sie not bright unless its second stage is 
cairied out Even then there is reason to believe that the extension of the crop 
ivill be only limited and gradual Every scheme so far proposed by the Darbai 
for the concentration of the areas under perennial irrigation and to compel the 
occupants of land commanded by the scheme to devote a portion of then holdings 
to cane has met with resolute opposition Cane cultivation in the tract is 
backward, and for a long time the attempts of the Agiicultuial Department to 
improve it, particularly by the introduction of manuimg with oil-cake, faded to 
malce any impression. The fact that prejudice ag'ainst the use of cake manures 
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IS now being sncccssiully oveicomo is certainly encouraging , but it would be 
unsafe to infer fioni this initial acbievement the early eradication of the old 
spiiit of conservatism The alternative of a capitalist enteiprise talang up 
large blocks of land foi cane cultivation is piecluded by the fact that piactical- 
ly the 11 hole aiea has been occupied foi many ycais, and the holdeis would not. 
bo willmg to pait ivith then land except at prolubitive puces Conditions do not, 
theiefoie, seem favouiable at piesent for ani’' laige extension of cane under this 
pioject, unless the old order changes more lapidly than appeared lilmly at the 
time of oui visit ' 


221 The Marikanavo leseivoir is impounded bv means of a masonry dam 

, , lluowTi acioss the Vedavati (oi Hagan) 

(n) Ue Maukanave reservoir 

a naiiow gorge in the range of low, loeky hills which traicises the south-west 
corner of the Hirijnii taluk of the Chitaldiug distiict It ivas consti noted in 
1903 and an aica of ovci 30 squaie miles was submerged above the dam Two 
low level canals cai ly the stoi ed watei ovei a total length of thii tv miles and 
command what was previously a diy ciop area of 25,000 acies, of which 15,000 
acres aie actually iriigablc in each year, though the area so far taken up is 
onli 8,000 acres and the aiea to w'hich a peiennial supply can be guaiantoed 
for cane, even undei tlic most efficient si stem of distiibiition, is, we weic inform- 
ed, not likely to exceed 5,000 acics The Babbui faiin, which the Agricultural Do- 
pai traent opened in 1916, lies in this tract Cane experiments form an impoitant 
pait of its opeiations and a beginning has alroadi been made m the sale of sets 
foi local piopagatioii In mow of the high capital cost of the hlaiilvanaic rchci- 
\oii and the limited aiea it can iiiigatc, the officers of the liiigation 
Dcpai traent aie anxious to intensify the irrigation as far as possible by promot- 
*ing the cultnation of valuable ciops, such as sugarcane, in concentrated and 
economically iiiigablo areas Thoio is also some piospcct of an extension of 
the canal srstom undci the rcsoivoir The chief difficulties heie, howevei, are 
the shortage of labour for the cultnation of cane and the salinity of a good deal 
of the land Both difficulties are illustiated by cxpeiience on the Babbui farm, r 
where the pioblcm of proiiding even the limited labour loicu it leqmics has not 
vet been satisfactoi il\ solved, and plots aflectcd hr saliiiitv ha\ e given not more 
than half the acic-j leld ot cane that uiiatXoctcd plots hare given under the same 
cultivation It w as suggested to us in or idence that this w as a suitable area foi a 
central sugar factor r con ti oiling its orni cultirmtion and that the existing areas 
of rvaste land imght be supplemented by purchases fiom the local land-holders, 
whose holdings are too large foi effective cultivation, and rvlio might be induced 
to sell at leasonable puces It seems to us, horverei, after our visit to the area 
duiing our tom in Mjsoio that the limited peiennial supply of watei available, 
the shoitage of labour, and the picvaleiice of salimty in the soil constitute in 
combination too foimidable an obstacle to capitalist enter pi ise, and that, mitil 
it has been domonsliated to rvhat extent and rvithm rvhat period the affected lands 
can be freed of saline matter, development on these lines is unlikelv This is, 
however, a factoi rvlucli will retard the spread of cane cultivation by the small 
lioldci also, and the problem should, we think, be rvoiked out as soon as possible 
on the Babbur farm The extent of the damage to salme lands is, rvo believe, 
much less than it is m pails of the areas commanded by the canals of the Bombay 
Dcccaii, and the ryot here might aecoidmgly be less rvilling to accept lestoia- 
tion sub 3 ect to ceitaiii conditions regarding future cultivation At the same 
time the adrxaiitages of combunng land improvement wuth a scheme, howevei 
paitial, foi the intioduction of intensive cultivation seem to us so great that w'e 
wmild lecommend that the possibility of action on the lures suggested in para- 
giaph' 178 of oui Chapter on Bombay should bo investigated In this case it 
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\voEld pioltably not be neeessarj’- oi advisable to proceed to'^outrigbt acquisition 
of tbe lands to be unproved, foi individual holdings in this tract are so large as 
to lendei piovision foi their redistiibution, unessential to the success of the 
Scheme 


(lu) 'IJie Bhadt t uiei piojttt 


222 "We weie also informed that a project vas already under construction 

■with light and left bank canals from the 
Bhadia rivei, taking off at a point some 
lime miles fioin Benltipura m the Shunoga distiict The scheme, which is esti- 
mated to cost 16 laldis of nipccs and to be completed m thiee or four years, mil 
distiibute a peiennial supply of water ovei a total commanded area of 15,000 
acres of high class land, and we wei e given 3,000 aci es as the pi obable area under 
cane mthm a few years Here also, however, the problem of shortage of laboui 
would have to be dealt mth 


223 The gi’oat bulk of the cane in klysore is giown under tanks of which 

there aic as many as 26,000 in the Maidan 
(h) widei tail s tract Of this number some 20,000 are 

classed as iiimoi works and provide water only for a part of the year, some for 
monsoon crops and others for hot weathei crops These are controlled 
by the Revenue Department, the Tiiigatloii officers bemg only responsible for 
lepairs and lestoi'atioh The icmaining 6,000 are ma-ioi works, many of which 
pioilde water throughout the year These are conti oiled by the Irrigation De- 
partment, and it is mainly uiidei them that cane is gio-wii Wc were given to 
iiiidei stand that a number of these tanks had silted up in course of tune and that 
their excavation and i epau was a inattoi of funds, the total cost bemg estimated 
at two or three ciores of lupefes pilus, in any event, is a matter of general policy 
affecting all inigatcd crops and not sugaicane only, and the Mysore Darbai 
heeds no reminder fiom us that tanks are and must afways be the Staten’s main 
souice of 11 ligation Wo would, however, make a special leference to the 
Sulokerc tank, as the or iclence we locened was unanimous in tostifymg that the 
prospocts-of successful cane cultivation on a plantation scdle were paiticularly, 
blight in the aiea that it commands It iccenes the drainage of 457 squaie 
miles 111 the Chamagui taluk of the Shimoga distiict It stores water sufficient 
to irrigate 4,000 acres of land, though only some 2,200 acres are at present 
ii ligated This is due partly to the wasteful use of water by the cultivators and 
partly to the fact that they sometimes delibei ately lestiict their iriigafed areas 
in favour of dry crops The standaid of cultivation is low, but the soil is much 
better than that coinmanded by the klarikaiiave reservoir and is said to be 
veil suited for cane There was also said to be a considerable area of Govern- 
ment reserved land under the tank, though evidence as to its extent was conflict- 
ing ' Moreover, the chances of purchasing some of the occupied lands were re- 
garded as good On the othei hand, labour shoitage would probably be acute^ 
The main objection, however, in our opinion to the selection of this 
niea foi a central sugar factory is the veiv limited possibilities of irrigation 
Eieii supposmg 4,000 acres to be supplied vath peioniiial watei, the whole of 
tins area to be available and suitable foi^ cane, and cane every second year to be 
a suitable lotation, average outturns ol 50 tons to the acre would be required to 
give a season of 100 days to a factory ciushing 1,000 tons a day, and this, as will 
be seen in paragraph 841 oL Chapter XX below, ive legaid as the economic' limit 
for India It ivill probably be many years before even half this yield can be 
attained as an average and, imless other sources of irngation are available m 
the immediate neighbourhood, we regiet that we cannot recommend the develop- 
ment of this area except with a view to the manufacture of gui The tract 
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A^ould piobaWr, tliougli Ave liaA-e not A'jsited it, lend itself well to the establish- 
ment of improA'ed small poAvcr gur factories of the land aa'c suggest in Cliap- 
tei XVIII, and the possibility of develoiiment on these lines Avould, avc Uimk, avcII 
icpav iiiA^cstigation 

224 We have little to say legaiding aacIIs .is a souice of iriigation for cane 

, , ,, in Masoic The St.ite comprises .i iiact 

(cj vndci uells , , , 

Avliich IS not suited foi this form of irii- 
gation on a large scale The subsoil is loose in tevtuic and ill-adapted foi tliO 
storage of moisture The subsoil AA.atei table is fiequentlA' as low as 40 to 60 
feet and the discharge obtained fioin individual boiings is usuallA’’ insufficient 
foi II ligation Oi^cr most of the State, avo aacic informed, tul.o aa'cIIs are imprac- 
ticable Of the million acres of imgated land m hfjsore loss than 7.i,000 aic 
supplied bv Avells The extension of cane undei Avells, therefore, is nevei likely 
to be inoie than msigTiificant 

225 Another possible source of iiiig.'ition AAsatcr migliL be pioAided by the 

,,, , . , ,, , installation of poAAoi pumping plants on 

(a) nnclo intmping vistallalions ™ , , 

the b.iiiks of iiAois Some slre.ims Aihich 

run thioughout the A'ear floAvbelAAoen banks pi thiough tracts aaIucIi aio loo high 
to admit of canal in igation by Hoav Others Avliich h.ave no perennial Aoav leave 
deep pools of stagnant AAsatei sufficient to iiiigate aieas large enough for the 
economic use of poAVCi pumps Effoi ts m this dii ection have .ah eady been made, 
so fai AAuth little success , but aa^c are disposed to ondoise the moaa expressed to 
us that these failures might haA-e been oliAuated bv the exercLse of closei coopera- 
tion betAAnen the I>oi>aitmont of Industiies and Coimnercc, Avhicli contiols the 
AAOik of lustalhng poAvei pumps, and tho Agiicullural Bepaidment Wo aio not 
aAvaio Avhethei the iMvsoro Daibai has CAcr considered the adAisabihty oL 
transfoiiing this AAmrk to the contiol of the Agiicultmal Department, which has 
an Engmeeimg section of its oaaii, but, AA’hatevei tho adimmstrative reasons 
against tins com sc, the need foi expeit agricultuial adAicc in a luattoi of this 
Innd IS deal We have, of course, no moans of cstmiatuig the expansion of cane 
cultivation possible under this souicc of iriigation , Init ui any event it is not 
likely to he rapid m the immediate future- 

226 To sum up, theie arc considerable tiacts m lifysoie Avhich are, in respect 

both of climate and sod, undoubtedly cap- 


(e) Conclusions 


able of giA'mg high yields of caiie of “good 


quality (more than 5 tons of gur per acre have been obtained on the Ilebbal 
farm neai Bangalore), but irrigation AA'ater is mdispensablo Rapid progies'? 
in the extension of the cane aiea and the uiti odiiction of unproA’^ed agricnltiii al 
methods is unlikely so long as cane cultiAation icniains as scattered as it is novr 
Concentration nndei Avells is out of the question and uiidoi the laigc iriigation 
woiks now m existence or under construction does not, as avo haA’^e seen, offer 
any laige promise of attauiment Tanks aie the mam souice of supply and 
tanks are usually small and seatteied. It seems to us, thcrefoie, that mateiml 
expansion can only be expected, if the assistance of priAmtc entci prise is enlisted 
m the development of cane cultiA’-ation in coii3unctioii AAuih a sugar f actor Aq 
and that the first essential for such a development is the concentration of in iga- 
tion supplies in areas found otheiAAUse faAoiirablc, that is to sa\, Avlieio tho sod 
'is suitable for cane, AAhereJand can be obtamed bA’ the factory for cultiAmtioii 
undei its OAvn control, and also, if possible, AA'liere a "local labour supply exists 
fWitlim the brief period of oni tom m Mysore it Aims out of tho question foi us 
to undertake the detailed survey necossaiy foi the selection of such areas , but 
we would hazard the suggestion that the Gonbidnm taluk of the Kolai distinct 
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affords an exceptional opportunity for the concentration -we have in vieiv The 
cane area under tanks in this taluk is considerable A small sugar factory is 
already in existence at Gonbidnur ■which has, it is true, had a somewhat chequer- 
ed career and has hitherto depended on gur rather than cane as its raw material 
But a begmnmg has now been made in the purchase of cane from the local culti- 
vators, and we weie informed that there ivere blocks of virgin land suitable for 
cane m the neighbourhood which the factory management proposed to ask per- 
mission to take up foi the cultivation of their own cane These are all circum- 
stances which aie favourable to development and, should moie , detailed 
investigations confirm the impression we have formed and estabhsh the pos- 
sibility of impioving and concentiatmg the irrigation sources of the neighbour- 
hood, we thmk that the Mysore Government would be well ad-vised, m consulta- 
tion -with its Agricultural and Irrigation officers, to draw up a scheme to that 
end and to rescive all suitable areas of unoccupied land foi allotment as large 
sugai plantations Given a concrete scheme of development and the assurance 
of the Mysore Government that it will bo carried out foithmth, if private enter- 
prise IS prepared to cooperate in the 'manufacture of white sugar direct from', the 
cane, ve are hopeful that private enterprise wdl not be appealed to m vain It 
is quite possible that there may be other and even more suitable localities for a 
similai scheme elsewhere, paitieulaily in the hlalnad, though we are not m a 
position to mdicate them Should the Mysore Darbar, however, be disposed to 
follow up the suggestion, tlieie is one possible source of unoccupied land which ■\ve 
would venture to put before them Extensive areas are held by the Government, 
we believcj as Date palm leseivcs for -which tappmg licenses are issued to con- 
tractois supplymg liquor to the toddv shops, and even outside these reserves 
there is a good deal of waste land at the disposal of the State which is occupied 
by Date groves Much of this land is suitable for cultivation ivith valuable 
crops , and it seems to us that, if after a detailed surv^ej’' a compact aiea bf 
such land were iound on which cane could be gio-wn and to which perennial 
irrigation could be supplied, the mteiests aldce of the people and of the Govern- 
ment would be served by the opening up of the area for the manufacture of sugar 
Certamly the agricultural prospects for cane m Mysore appear to us so good as 
to warrant us m advocatmg a thoiougli local investigation on the hues we sug- 
gest before it is hnally decided that the obstacles, ivhether irngational, economic 
or othei, to the estabhshment of a factory industry are msuperable 

227 The Mysore Agncultuial Department is already so efficiently organised 

both for research and demonstration, 
Agrtcnllmal dnclopncnt already doing such sound and prac- 

tical work on the cane problems of the Stale, that we have little to say beyond 
advocating the continuance of that work All scientific sections of the Depart- 
ment — Chemical, Botanical, Mycological and Entomological — are co-opeiatmg 
in the solution of those problems , and cane occupies an important place on no 
less than three of the departmental farms— the Hebbal farm neai Bangalore, the 
Babbur farm in the Hunjuii taluk of the Chitaldrug district and the Marthur 
farm in the Sugar taluk of the Slumoga district It vnll soon, also, occupy 
relatively an even more important place on the Nagenhalli farm which has been 
recently opened near Mysore City, and on which it is proposed to plant eight 
acres of cane in 1921 Should the local survey we have suggested above lead to 
the development of cane growing on a plantation scale m any locality, it would 
be for consideration whethei expeiiments on cane might not witli advantage be 
transferred from one oi other of the existing farms to that locahty This, 
however, is a question foi tlie futuie , and the only suggestion we have to make 
regardmg the work now m progress is that sight should not be lost of the fact 
L3ISC ■ 2U 



M\SORE 


166 

that the provision of commercial manures m sufficient quanlities to meet the 
gloving demands of improved cullnation is, as we point out in our succeeding 
Chapter, likely to prove one of the aculest problems of Indian agiiculturc for a 
numhei of years to come, and that shoi lago of supplies may impose a policy of 
reducing the ascertained optima per acre in the interests of cane cultivation con- 
sidered as a whole Problems of drainage, of the proper vater requirements of 
cane, and of chnunating the unsatisfactory rotation of cane until paddy, in so far 
as this IS practicable unth the picsent scatteied system oi cultivation, still remam 
to be dealt mth These can, perhaps, best be undei taken on the Babbiu farm, 
hut wo understand that work on these lines is handicapped by the disability under 
which the farm labours owing to the stipulation that it must be run at a profit 
In puisuaiice of this stipulation, wc observe, a statement of income and 
expenditure is published for this fann regularly m the Annual Report on tho 
woik of the Agricultural Deparlnient None of the other farms is similarly 
handicapped, and we arc so com meed that the handicap must sorionslv detract 
from the practical usefulness of Babbur as an oxpermicntal station, that 
we cannot refrain from expressing our o imest hope that tho Mj sore Darbnr wiE 
now withdraw a stipulation so strangclv at variance uitli the enlightened policy 
uhich they have always pursued towards the advancement of agriculture in the 
State' As in the preceding Chapter on Hyderabad, uc must refer the reader to 
paragraph 384 of Ohaptei XXIIl below for our \ncus legauling the coi relation 
of research work on cane in Native States uilh the central research organisation 
there advocated foi British Lidia 


Stunmary of Conclusions and Reconimendations. 

(1) The chief obstacle to extension of cane in Mysore is the need for yeren- 
■ntal vnyation 

(2) Extension under the Gauveiy dam piojecl is impiobdhle until the 
second stage of tho project is carried out, and even then is not hhcly to he rapid 

(5) The limited peiennial water supply, shoitagc of lahoin and sahniii/ 
in the soil cere obstacles to extension under the Manlanavc icsetvoir 

{■i) The icclamation of saline lands under this lesctvoii should he under- 
tahen and an attempt made to combine it with a scheme of intensive cultivation 
on the lines pioposcd for the Bombay Deccan 

{5) The Sulehere tanL area is probably too small foi developmdnt as a> 
cential factory area, but ihc\ possibilities of introducing small power gur fao 
tones there should bdmvestigated 

f 

(G) The installation of poivei pumping plants should be earned out either 
by 01 m close consultation with the Agnculluial Department 

(7) A factoiy industry must he organised, if any material extension is to, 

he effected and the bright agricultuial outlooh justifies special ejfoiis to this 
end I 

(8) The Gorihidnur taluL of the Kolar distnoi appears a favourable tradt 
for development on these lines 

(5) The Mahtad and some of the State’s Date palm giovds may provide 
■equally suitable ateas for such development 
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{10)The ‘possibility of conGe‘)itrating and improving sources of irrigation in 
such tracts should be investirfated, and suitable areas should be reserved for 
allotment as sugar plantations 

( 12 ) If cme growing on a plantation scale is orgdnised in any locality, the 
tr ansfer of cane r esearch ivorL to that locality should be consider ed 

{12) Limitation of supplies of commercial manures is an important factor 
in the conduct of rnanunal experiments 

{13) Problems of drainage, water i dqmrernents and rotations remain to be 
dealt with 

{14) Withdrawal of the stipulation that the Babbur farm must be run at a 
pr ofit IS r ccornrnended 



CHAPTER XV. 


GENERAL AGRICULTURAL RECOMAIENDATIONS 


Scopa^ofthc Chapter 


228 In previous Cliapteis we bave desciibecl in detail tbc local conditions 

in cacb Piovince in vbicb sugarcane is a 
Cl op of any impoitancc oi possesses any 
possibilities and have made recommendations based on a study of those con- 
ditions In tbis Cbaptei ive propose to discuss briefly some impoitant ques- 
tions of general applicability to all Piovincos 


229 Wo commence vitb the question of manuies, as ivc considei that no 

inoie insistent pioblera confronts tbc 
1 amnes Agricultuial Dcpailment in India If the 

uigont demand for inci cased food production is to bo met and tbe full benefit 
of extensions of imgation is to be realised, it is cssenhal tbftt a supply of 
fertilisers should be aiadable at leasonable puces Tins is a raattei of such 
vital importance to tbe cultivation of improved varieties of cane that we pro- 
pose to remew it in some detail 


India depends almost entirely on the recupciative icsults of natural pio- 
cesses in the soil to restoie the combined nitiogen annuallv icmoicd in the 
crops Although, as will have been gathered from the desciiption of tbe agu- 
cultuial practice of tbc diffcient Piovinces, tbe manuiial icqmiements of such 
crops as cane are given some measuic of recognition, it is true, bioadly speak- 
ing, that tbc amoimt of mtrogon leturned to tbe soil in tbe form of manure 
and refuse is msigmficant Here India is in stidving contrast with tbe United 
Kingdom where it is estimated that 37 million tons of f aim-yard manure aie 
annually utilised on tbe land In India, as is well Imown, tbe bulk of the farm- 
yard manuic available is utilised foi fuel Tbe recupciative processes in tbe 
soil aie more pionounced in tropical and sub-tropical than in tempciato regions , 
and it is for tins reason that tbe standard of yield in India is maintained at 
tbc level to wbicli tbe cultivator is' now accustomed An accclci ation of these 
processes can be effected by irapiovcd agiicultuial methods such as fallow- 
ing, adequate soil nei atiou, moie judicious rotations and tbc giowtb of gieen 
manure ciops , but, helpful as these methods undoubtedly aie, even tbeir 
combined effect falls leij’^ fai sboit of meeting tbe complete needs of intensive 
cane cultivation As soon as attempts aio made to iiroduce yields of cane to 
tbe acre at all comparable with those of Java, external suppbos of combmed 
nitrogen, and in some localities of phosphoric acid, become of vital unpoitr 
anee We would beie make it clear that tbe use of nitiogcnous manuies is 
not piofitable in all conditions Wbcie ciop production is limited by a small 
ramfall, tbe annual additions of combined nitiogen given to tbe soil by natural 
pi ocesses are sufficient to meet tbc needs of a crop whose bulk is deterrmned 
by tbe moisture available , and no profitable result follows from tbe, use of 
mtrogenous manures xmder such conditrons As soon, however, as moisture 
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eeases to be a limiting factor and better cultivation is rcndeied possible by 
tbe introduction of canals oi wells, an external supply of nitiogen becomes 
necessary, if tbe cxfip-produciiig potentialities of the soil aie to be exploited 
to their fullest extent and the maximum return, both direct and indirect, obtain- 
ed from the expenditiiie uicuiicd on iirigation schemes 

230 The wai has hi ought about a complete change iii the conditions govern- 
ed) nej„e warpouUon Indra nitiogenous manures in 

-- India affecting both possible sources of 
supply and puces Befoie the war the use of nitiogenous manures was mainly 
confined to the planting distiicts in Bihar, Assam and South India , and their 
application was limited — ns indeed it still is — ^to crops of high, value such as 
tea, coffee, and to a less extent cane The souices of supply of combined 
nitrogen weio oil-calce meal and sulphate of ammonia, the foimer greatly pre- 
dominatmg The quantity of sulphate of ammonia produced in India was 
small and did not exceed 3,500 tons of which about 1,000 tons were consumed 
in this countiv, the nemainder being exported to Japan, Java and the Straits 
Settlements Chile nitrate was used only on a small scale on a few tea estates 
The maiket rate for oil-cake meal is fixed on the basis of its nitrogen content, 
That of castor -calce meal, which is perhaps the kind of oil-cake meal most 
easily piocuiable in India and, the puce of which may therefore be taken as 
a basis of colnparison of the piiecs ruling for combined nitrogen in India, 
averaged-Es 1-10-0 per niauiid in up-countiv markets, itself a marked advance 
on the price Jlovel of pi ecedmg year s The average mtrogen content of this 
meal is five pei cent and the pi ice of combined mtrogen, calculated on tins 
basis, works out at Es 870 6 per metric ton IVe adopt the metric ton ol 
1,000 lalograms or 2,205 lbs, as that is the standard usually adopted for 
purposes of comparing the piico of combined nitrogen in various parts of 
the world The following table shows the average market rate in the United 
Kingdom foi 1911-13 foi the chief foims of combined nitrogen available, vts 
Chile nitrate and by-product sulphate of ammonia, and also for calcium 
cyanamide — 


Troduot 

1 

Nitrogen 

content 

Piico per metne 
j ton of com 
Tuned nitiogen 

- 

Per cent 

Bs 

Castor cake meal 

6 

870 6 

pioduct Bulpliatc of anunoiua 

2017 

901 

Chile nitrate • •< • 

16 6 

1,003 

Caloiam ejanatnide • 

18 

8715 


In the last three cases itihas to be lememhered that cost of fie'ight fiom 
the Umted Kingdom must be added to the figures given above and it will thus 
he seen that oil-cakc meal was the cheapest foim of nitrogenous manure avail- 
able in India 


231 As already mentioned, the war has completely changed the position 
, r j Export of sulphate of ammonia from 

England was piohibited in 1917 and no 
supplies could he obtained fiom other European eountiies The demand for 
nitrogen in this form in tlio Fax East is consideiahle, especially in Java, 
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■vvliere it is tlie usual foim of maiiuio foi cane, and in llic Straits Settlements 
Prices in those niaikets rose in consequence to abnoiinal lioiglits and tins re- 
acted on the price of combined nitrogen m India, i\ here 'the demand for oil- 
cake meal had inci eased as its value as a feitiliser became moie videly 
recognised and was stimulated by the high prices pi mailing for cane and other 
valuable ciops Supplies of oil-c<ilce meal continued, however, to be strictly 
limited and the disparity ,betv’-een supply and demand S'ent prices in 1918-19 
up to Es 4 per maund m up-country markets In 1919-20 they fell to Es 3-12-0 
per maund Taking castoi-cake meal ivitli a nitiogen content of live per cent, 
these prices are equivalent to a puce pci metric ton of combined nitrogen of 
Es 2,143 in 1918-19 and Es 2,009 in 1919-20 The gi eat 'increase in the pi ice 
/of combined nitiogen m the form of oil-cako meal which has lesulted from 
economic changes precludes its application to any crops except those which 
yield a high monetary return 

The price of sulphate of ammonia produced on the Indian coalfields, that 
IS, the cost of pioduction and packing, was in October, 1920 Es 250 per ton of 
2,210 lbs' The letail prices in India and the export prices continue to bo 
regulated by the rate pi evading in the Umted Kingdom plus the cost of freight. 
As we have already mentioned, the greater pait ol the sulphate of ammonia 
produced in India is expoitcd to Java and the Straits Settlements The pnco 
paid by the Java plantations in Octobei, 1920 was 28 guildeis per picol or 
Es 461 pel ton of 2,240 lbs' The piicc pei metric ton of combmed mtrogcn 
works out at Es 1,219 6 in the case of sulphate of ammonia dehvcrcd fiee on 
rail at the Indian coalfields in October, 1920 and Es 2,248 9 m that of sulphate 
of ammoma piu chased iclail on the Java plantations diTimg the same month 

232 The figures given m the preceding paragraphs show in very strilcmg 
(c) Fitinre requtromciils of mirogenous fashion the necessity for inci casing the 
manum for cane internal supply of combined mtiogen in 

India m older to 'assist the development of the siigai iiidustiy It is, however, 
obviously -impossible to fiame anv but a most tentatne estimate of the pro- 
babkle requiiemeiits of combined nitiogen and nitiogonous fertihsers which 
vould follow the development of cane cultivation on the lines foreshadowed 
thiughout ourvEeport Even a tentative estimate is, howevei, not vnthout 
value, if it helps to an undei standing of the name of the pioblem If by 
intensive methods of cultivation the jneld of cane per acie could be increased 
to 30 tons, a factoij’’ ivith a 95 per cent extinction pioducing 10,000 tons of 
sugai annual]’; would lequiie 3,500 acies midei ane to supply it ■wntli uiBcient 
law material The amount of nitiogen that would be needed to obtain this 
vield and leave the land m sufficiently good condition to enable the succeed- 
ing crop, which m Noithern Eidia would geneially be vheat, to benefit bv the 
cultivation given to the ciop of cane may be taken as 120 lbs per acre Every, 
10,000 ton fqctoiy would thus become a ^consumel of 190 4 metric tons 
of combmed nitrogen This is equivalent to 929 6 tons (of 2,240 lbs ) of 
ammounium sulphate, or 102,066 maunds (3,752 tons) of castoi cake meal 
If we assume hat the pioduction of factorj’’ ugar in India may ultimately 
leach 1,000,000 tons pei annum and that the cane requiied to give this result 
is groAvn on land on which intensive methods of cultivaion have been adopted, 
the potential lequirements of India foi cane alone ivould amount to 19,041 
ihetric tons of combined nitiogen -which is equmvlnt to 92,960 tons (of 2^240 
lbs ) of sulphate of ammonia, or one-third of the total quantity of that pioduct 
exported fiom the United Kingdom in 1913, If the demand veie met eiitiiely 
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V oil-cake meal, the quantity leqmred would be 10,206,600 maunds (375,200 
tons) The question tberefoie arises bow tbis possible demand could be met 

233 Altbougb it IS impossible t ofoiecast tbe future of tbe trade in mtio- 
{d) Ert Final somces of snp'ply avd genous feitibseis witb any degiee of 
fiilnre prices. ceitamty, there can be no doubt that tb*e 

piesent situation will undergo gTeat modifications Befoie tbe wai tbe conti- 
nuous mciease in tbe demand for nitrogenous feitilisers aifd the upward tiend 
of puces led to tbe mvention of processes foi obtaining them from tbe air, thus 
openmg up an unlimited souice of supply Tbe enormous lequirements of 
explosives durmg tbe wai resulted in an extensive development, chiefly by 
tbe Central Powers, of two of these processes, tbe cyanamide process and the 
Haber process for tbe pioduction of synthetic sulphate of ammoma Tbe 
following table shows tbe extent of tbe development — 


— 

Percentage "£ fixed nitrogen 
con‘tibnte- by oath induatiy 


r914 

19)7 

Chile nitrate „ ... 

63 0 

41 1 

Bv pioduct anlphato of ammonn , 

3GC 

30 3 

Snithotio proce=Bca 

10 4 

28 3 


Tbe rate at which tbe cyanamide process and tbe Haber process have deve- 
loped is shown in tbe following table — 


* 

Year 

I 

Pioduction m 
metric tons 

r 

1 

Cyan'imido process t . 

1 

1907 

1913 

i.7;o 

156,000 

1910 17 

981,000 (estimated) 

Haber procosa .• | 

1913 

30,000 

1917 

1 

600,000 (estimated) 


Tbe installations for tbe manufacture of synthetic products which were 
erected during tbeiwai can now be used for tbe production of fertilisers and 
a considerable proportion of then capital cost will be written off as a war 
charge A very bmpoitant additional source of supply has thus been created 
Tbe Chile nitrate and tbe by-product sulphate of ammonia mdustiies have also 
expanded, and it is estimated that 30 to 40 per cent more combined nitrogen 
can now be produced than in 1914 It is, however, anticipated tbat-tbe increased 
demand for combined mtiogen for agricultural purposes will provide an' ade- 
quate market This anticipation is based on tbe fact that tbe consumption of 
nitiogenous fertilisers doubled between 1903 and 1913, and that tbe present 
demand 'foi agricultural purposes is greatly in excess of that in 1913 We do 
not, however, consider it probable that tbe high puces now pievaibng can be 
maintained indefinitely There is no question that tbe synthetic processes can 
produce combined mtrogen at a cost which leaves a very considerable margin 
■of piofit as compared with tbe pre-wai puce, and that tbe nitrate and by- 
product sulphate of ammoma industries will in consequence be subjected to 
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,sGveie competition Sucli information ng ire liaie in lognrd to' tlio costs of 
the sjTithetic piocesses slioiis that they mo able to piocluce combined nitiogen 
at iTcost of Es 240 to 245 per metiic ton at the facloiy Tins moans that, after 
making allowances foi fi eight and maikcting cliaigos, pioduccis of sulphate 
of ammonia may have 'to face a maikct price in this coiintiy of Es HO per 
ton and those of castoi -cake meal one of Es 1-4-0 to Es 1-5-0 per maiind There 
IS, howevei, little likcliliood that the pi ice of combined nitiogen vill fall at 
all lapidlv to this level , as high wages and high costs of piodiiction as well as 
the high letiirns obtained in other coiintiies by thou use foi lood Piops vill 
tend to keop'it^iip There can be no doubt that tlicic would bo a large demand 
in India foi both od-cako meal and othei foi ms of niti ogonous 'foitiliseis at 
the lates just mentioned, and that this demand would niciease as agncultuial 
practice in India iinpioved This, hovever, is a gcneial agncultuial piobiem 
jvhich IS beyond the scope of our cnqiiiiv _ 

234 The question with which we me immediatclv concoincd is the price at 
{e) Trice toheh the cane grower should vhich it should be possible to pm chase 

le able to pay combined nitiogen m oidci to make it pro- 

fitable to applj' it to the intensive cultnation of the cane ciop This puce must 
obviouslv be deteimined by the piice obtainable for cane, and the latter agnm 
will, if the sliding scale we piopose in Oiapter XIX is adopted, be detonnincd by 
the price of siigai As ve have alrcadv stated, an application of 120 lbs of 
mtiogen pei acie to a field which is given piopci cultnation and suitable iiri- 
gation should icsiilt in an onttnin ot 800 mauiids (about 30 tons) of improved 
cane pei acie in Uppoi India, an increase of 300 maunds (oi 11 tons approxi- 
mately) o^el that vduch'would bo obtained vithout the use of concentiatcd 
fertilisers If the pi ice of sugm weie Es 15 pei maund and extraction no 
more than 7 5 paits of sugai poi 100 of cane, the laluo ot the iiici cased outturn 
of cane, calculated at half the value of the sugm to be obtained from it, nould 
be Es 168 per acie If the puce of sugm weie Es 20 pei maund, it would be 
Es 225 per acie In these conditions it voiild pav the factoiv or giower to 
invest at least one-half this amount, vie , Es 84 to 113 pei acie, in the pm chase 
of nitrogenous manuies foi the cane ciop A price of Es 84 to Es 113 foi 
120 lbs of combined nitiogen works out at Es 1,543 to Es 2,076 pci metiic 
ton If, theicfoic, the Indian sugm indiistiy is to bo in a position to pm chase 
the supplies of combined nitrogen it lequiics when sugar is not moie than Es 15 
per maund, an adequate supply must be available ,it not more than about 
Es 1,540 per metiic ton, ivliich is equivalent to Es 315 5 per ton (of 2,240 lbs ) 
of sulphate of aminoma and Es 2-13-4 pei maund of oil-cakc meal 

235 Thus brings us to the discussion of the intenial supplies of nitrogen 
{/) Interral sources of supply and ai ailablo in this couiitiv and the methods 

ihetr deielopvient whjch these can best be developed 

One of the salient lessons which emerged duiing the latei stages of the vai 
,was the necessity that every country should develop its icsomces of combined 
nitrogen to the fullest possible extent in ordei to maintain and, if necessary, 
inciease its food production The important bemiiig of this question on the 
Eidian sugar industiy was impiesscd upon us bv manj witnesses amongst vhom 
,weie the most' experienced ofjicois of the Agiicultiiral Depaitment It is most 
nnhkely that there null be any gieat incicase in the amount of faim-j aid mauuio 
available, as no solution of the pioblein of providing foi the requirements ot 
fuel for domestic purposes in any othei way than by the use of fmin-vard 
manure appeals to be in sight The most promising lines ol development in 
India therefore, aie 

(1) The increased piodiiotion of oil seeds and the extension of the oil 
piessing indust ' 
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(2) The development of piocesses foi the by-product recovery of sulphate 

of ammonia from coal 

(3) The establishment 'of synthetic piocesses for obtaining combined 

nitrogen fiom the air in forms suitable foi use as feitiliseis 
An exhaustive investigation into the possibilities of these three hnes of 
development would have occupied the whole of our time to the exclusion of the 
feiiquiiies for which we were piimarily appointed The subject is one which, 
in our opinion, is well worth investigation by a Committee specially appointed 
for the purpose Oui enquiries have necessarily been linuted in then scope, 
but they have convinced us that a considerable increase in the supplies of nitro- 
genous manures, both oigamc and inorganic, available in this countij’- is pos- 
sible We consider it desiiable that we should place on recoid the general 
impression on this pomt which we have gatheied from the evidence tendered 
to us and from our ovm obseiwations 


236 As regards the first of these lines of development, the extension of the 
(*) Od-calemeal pressing industry is of much gi eater 

impoitance than the increased pi educ- 
tion of oil seeds, as the aiea undei them in all India is already between 16 and 
37 million acres The exports of non-essential oil seeds fiom British India 
foi the five pre-wai years averaged 1,432,607 tons annually valued at neaily 
24 croies of rupees and for the five years ending 1918-19 aveiaged 699,255 tons 
\alued at nearly 12 cioies These figures are sufficient to show both the extent 
of the loss winch India suffers by the export of a valuable by-product which 
should bo leturned to the land and the possibilities of an extension of the oil 
picssing industiT which would enable the oil-cake to be retamed iii this countiy 
As we have already indicated, there is an expanding demand for oil-cake meal 
as a feitiliser even at the high puces ruling at the piesent time j and for the 
reasons given above we considei that, if it can be pioduced at a price of about 
Es 2-14-0 per maund, theie is an assuied market foi a very large quantity of 
it in connection with the sugar industry alone We understand that the mam 
obstacle to the establishment of the industry at the centies of oil seed pro- 
duction IS the difficulty m regard to the transport of the oil, and we would 
suggest that this question should be investigated by the Provincial Depart- 
ments of Industries 


237 As legards the second hue of development, that of piocesses for the by- 
, , „ , , , , , . product recovery of sulphate of ammonia 

' fiom coal, we have been informed that 

there has already been an extension of the manufacture of coke with sulphate 
of ammonia as a by-product on some of the most important coalfields and that 
further development is likely Accordmg to a trustworthy estimate 
which has been given us, the production of sulphate of ammonia on the , 
Indian coalfields will be approximately 8,000 tons in 1921 and in 
five years’ tune will be about 20,000 tons per annum It is, m our 

opinion, very desirable that a market should be found for this iq. Indiai 
rather than in Java or Japan The use of sulphate of ammomq in combination 
vuth oil-cake meal, and possibly m certam cases with phosphates, 'would be 
a factor of the utmost value m the increased production of sugar in this country. 


(ni) Nitrogen Jitahon, 


238 As regards the third line of development, nitrogen fixation, we have 

already mentioned the expansion of the 
sjmthetic industry which has resulted from 
the war We consider that, from the pomt of view of development of the sugar 

industry alone, ithe successful introduction of synthetic processes in India is 
L3ISC , ’ 2y 
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ft mallei of the fiist impoilnneo The cyanamiclo pioccss is now thoroiighlv' 
nell established oil a laigo scale lu many counliies and has proved a sound 
comniciCial pioposition The po-\\ei requiicmenis of this piocess are not high 
and its piodiict ‘ Nitiolun ’ is one of the cheapest foims of nilrogenoiis feiti- 
hsei It has the great advantage of piodueing a feitihser in a directly inaikct- 
able foim vliicli the piescnco of free and uncoinbiiied lime makes speciallj suit- 
able foi many cla'^ses of Indian soils It has been estimated that, wlicie clectiical 
powei IS aiailable at Es GO pei kilo-watt-vcai, and coal and lime can be dohveicd 
at the factory at (Es 8 and Es 7-^ per metiic ton icspcctixely, this piocess, 
installed on an adequate scale, should jiioduce combined nitiogcn at a cost of 
Es 284 pel metiic ton E^oii when a laige allowance is made for inci cased 
cost of coal and hme, of fi eight and of marketing, tlicie should be a vude inaigni 
between the cost of pioduclion of combined nitrogen in the foini of cyanainide 
and the puce of Es l,o40 pci metiic ton of combined nitiogcn winch ve ha\e 
estimated could be paid vhen the puce of sugai is Es 15 pei inaiind In our 
Chapters on the United Piovinccs and the Puii'iab Me ha\c mentioned impoitant 
hydio-clectiio schemes mIiicIi aie undei investigation TTc leconiniend that 
the possibilities of utilising these and snndai sehenics for nitrogen fixation 
should be thoioiighly examined and that, if it is found that electiic cneigy can 
be obtained at a latc appioximating to Es GO pei kllowatt-^ oar, a unit plant 
of sufficient sire to affoid tiustvoitliv infoiniation should be installed The 
exact site of such a factory Aiould be dot 01 mined b\ the extent to winch law’^ 
material was available and by otlici consideiations into which we arc not com- 
petent to entci Wo do not suggest that investigations into the question of 
mtiogcii fixation should bo confined to the cvananiidc piocess, and would draw 
attention to the possibilities of the Ilabci piocess foi obtaining SMithetio- 
sulphate of ammonia We considei, howevei, that it is dcsiiable that the 
cianamide process should fust be investigated, ns this produces a fcrtihsen 
yliich, in 0111 opinion, will be found vciy suitable for sugai cane 


239 Closel) connected wuth the use of manures is the question of deep plough- 
ing Wo have emphasised thioughout 
cep p oug nng Eopoit that the introduction of 

impioved vaiieties of cane is useless unless it is accompanied bj’^ the inti educ- 
tion of impioied methods of cultivation, of which, as 0111 dcsciiption of agii- 
cultuial piactice tin Java and on the faims at Shalnnhanpui and Manjn will 
have shoivn, decpci ploughing is the fiist and most impoitant element The 
developments 111 this diiectioii possible on the holdings of the oicbnaiy culti- 
vator and on large estates haie to be coiisidcicd sepaiatcly 


240 It IS axiomatic that the gieatcst obstacle to the intioduction of any un- 
fa) or ryoh' holding, piovciuents into the geneial agiicultuial 

piactice of India is the excessive sub- 
division of holdings The suggestions wm make 111 Chaptoi XIX wuth a view to- 
1 educing this difficulty 111 the immediate noighbouihood of the factoiy can for 
an indefinite tune to come only affect a small pioportion of the aiea undei cane 
in India and, in any case, merely touch the fringe of the pioblem, as it docs not 
fall Avitliin oui piovince to deal wuth it except fiom the point 'of inew of cane 
cultivation Gnen the piesent small holdings, it has to be detoimined whether 
any advance in the diiection of decpei ploughing is possible The plough now: 
used by the cultn ator is. in leality, only a banow point and has no mould boaid- 
Its constiuctioii IS such that deep ploughing with it is out of the question, and 
though" the ciiltiiatoi has an idea that he can secure this by inci easing the niini- 
bei of ploughings, he merely wmiks the top soil to a tilth and does not obtam 
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tile depth, essential foi the proper cultivation of improved vaiieties of cane 
The inadequacy of the Indian plough is the first thing 'about Indian agricultuie 
which stiikes the visitoi to this country who is acquainted mth agricultural 
conditions in other countiies, and the lesult is that the number of improved 
ploughs which have been designed for introduction into India is legion But 
the idea that the Indian plough is merely the lesult of ignoiance of what a good 
plough should be is eiitiiely unwai ranted The cultivator has found by long 
experience that nothing bettei is possible with his present bullocks Failuie 
to lealise the fact that impiovcnieiit in the bullocks must in most parts of India 
be a pieliminaiy to an improvement in the plough has resulted in the country 
being flooded with ploughs which no pan of country bullocks of the ordinal y 
tj’pe can diaw Many of these, otheiivise excellent, require such laige and 
expensive bullocks to draw them, that there is very limited scope for then 
adoption outside tracts, such as paits of the Puniab, Madias and Bombay, 

, where a laige type of plough bullock is employed That is the position today, 
and the true line of advance in othoi aieas lies in reducing the amount of woik 
done by the bullocks off the land, such as cane crushing, the threshing of the 
lahi crop and iingating Wo make suggestions in Chapter XVIII foi the use 
of jiower plant foi cane crushing and labi threshing, whilst the use of such 
plant in coniunction with tube w^ells would reduce the demands on bullocks for 
iirigation IVe would lepeat that the present country plough represents the 
Imiit possible ivith bullocks of the ordinary type m their usual poor condition 
If they can be relieved of the three operations mentioned above, they will then 
be in decent condition for ploughing, and the introduction of improved ploughs 
of greater draught will b(5 possible This will result in improved yields and 
better fed bullocks and an improvement in the ivhole chain of farming practice 
Coupled with a definite policy of cattle-breeding on the part of the Agricultural 
Department, it will give the countiy a bullock wdiich the land can feed and which 
^vill be equal to the deep cultivation necessary to enable the land to maintain it 
,The polic5' must be one of gradual improvement , and any attempts to introduce 
a bigger bullock until the land can feed it or to introduce a new plough until 
the bullocks can draw it aie simply waste of time and money 

241 On large estates the question of deep ploughing assumes a different aspect. 
ii) on large eHafes The perfection of cultivation on the cane 

h; sieam lacUe plantations in Java on which vre have 

commented in Chapter II has been obtained solely by hand labour The tend- 
ency throughout the world is to increase the use of machmeiy and to lessen 
that of hand labour and the rapid use in labour costs is hastening the transi- 
tion Labour difficulties are being increasingly felt in Java wffiich has hitherto 
had the advantage of a plentiful, cheap and easily managed labour supply ^ 
and it IS evident that, sooner or later, Java ivrll have to come rnto hue ivrth 
the rest of the wmrld in tins matter and to reduce the amount of labour employed 
in Older to maintain a reasonable margin of profit Large estates in India, 
especially nr Provinces like Assam and Burma where the prospects of the 
factory system are especially favourable, are therefore in a position to profit 
by the expeiience of other countiies If development in these tiacts is to be 
rapid, dependence upon a large labour force for essential cultivation is obmously 
out of the question The solution of the labour problem here rs, therefore, 
to be looked for nr the use of steam tackle and motor tractors We attach to 
our Kcpoit two illustrations showing steam tackle at work on a cane field in 
South India and the same field when ready for planting It has been proved 
in at least one instance in Java that yields of cane as good as those from hand 
lAbom can be obtained when cultivation is carried out by steam tackle, and 
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the use of siicli tackle lias llio additional ad% nntago that the entire field is 
woikcd thoiouglily instead of a poilion only, ns happens when the trenches arc 
made by hand labour. The facilities the tackle gnes foi handling cane culti- 
vation ovoi large areas aie ohMOUs Combined with its supcrioritv in work- 
ing and its capacity foi breaking up .lunglc glass land and caining out diam- 
age woiks in new areas, they make it an essential for all large coiiceiiis com- 
mencing opeiations in tracts uhcrc labour is scaicc and expensive 

Valuable light has been tlirouu on the question of costs bv the uoik uhicli 
lias been done at Pusa Eight acres of cane wcic giown in the yeai 1919 20 ; 
and the total cost per acre of cane cultivated amounted to Rs 130 C-8 The 
details are given m the tabic below — 
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The steam tackle opeiations cost Es lG-4-8 poi acie in all, but this is an 
outside figure which should bo nppieciably reduced when the tackle is used on 
an estate scale Thus, the figuio includes not only an allowance of Es 7-5-2 
jiGi day foi replacements but also 5 per cent intciest charges and 5 pei cent 
depicciation chaiges on the cost of the tackle, the latter as well as the formoi 
calculated ovei the whole yeai, although the tackle wms in fact employed only, 
foi 145 4 days of 10 bouis each On a laige estate it would, of comse, be 
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emploj^ed practically througliout the j-eai and foi moic than 10 houis pei day. 
The inclusive cost pei day of 10 hour's ivoiks out at just uiidei Es 40-8-0, a 
day’s Avoik at each of /the opoiatious of c<me cultnation being placed at 7 3 
acies foi ploughing, 16 4 acies foi disc haiioning, 20 7 acres foi giuhhing and 
21 acies foi i oiling The i etui ns aie less mstiuctne when ve come to con elate 
costs Avith results, foi the obvious reason that the cane vas giovii for oxpeii- 
inental and not toi commercial purposes and of four acres of thick cane 
planted a large proportion failed, hiingiiig |the average yield for thick canes 
doivn to 324 mauiids (119 tons) per acre Even so, the thin and medium canes 
having yielded 604 maunds (22 2 tons) per acre, the crop throughout the area 
averaged 464 maunds (171 tons) , and the ivliole costjOf cultivation was thus 
4 70 annas per maiiiid against 5 to 6 annas per mauird ivliich v e have iii Chapter 
I estimated as the present dai'^ average cost to the cultivator of raising 
the thm, indigenous canes of Northern India by bullock porvei It is erident, 
therefore, that, gir eir areas large enough to keep it fully employed, steam tackle 
can effect material cconoimcs in the cost of cane cultnmtion 


242 On smaller'* estates, and er cn on large estates rvlieie it is not a question of 

, , ' , , , breaking up large areas of new land, the 

n) Motor tincfors . . , i , 

motor tractor, whilst equally useful, 

would probably ho found more economical than steam tackle, as its capital cost 
is much lower and it v'ould not, therefore, involve such a heavy charge per acre 
as steam tackle does on any estate not large enough to keep it fullj employed 
Experiments to ascertain the most suitable tjpe of tractor for different classes 
-pi soil are still in progress, and it is sufficient to say that, as it has been esti*- 
mated, on the basis of the results obtained at Pusa, that a tractor rvill displace 
eight to ten pairs of bullocks, the scope for then use in India is enormous 
But, Avhilst steam tackle and motor tractors can do so much to simplify the pro- 
blem^ of deep cane cultivation, a word of Avaimng must he added It is useless 
from the point of vimv of labour saving to do preliminary cnltiAation by 
machinery, if the cane is so planted that all subsequent operations have to ho 
earned out by hand labour If labour saring devices are 'adopted for trench- 
ing and ploughing, it is essential that all subsequent opeiations up to harvesting 
should be done cither by power or h\ bullocks That bullocks can be used for 
this pur-pose has been successfully demon'sti ated at Manjii {vide Plate 20 at 
the end of the Eeport) and we consider that the results obtamed there are so 
rnstructiA'-e that mformatron regarding them should he distiibuted nr bulletin 
form to aH large Lindholders giorvmg cane throughout India lYe hare said 
enough to show the importance of the application of power inachinein to 
c.an' 0 -cultivation and the desirability that this question should form one of the 
lines of Avork to he taken up by Sugar Kesearch Institute 


243 Bur mg our a isits to the numerous Goa ci nment f ai ms on aa Inch cane ex- " 

Fie^iUrpenoieol. that 

thoie Alas considerable drier sity of 

method in carijung out varietal tests on a held scale, and aag cannot but 
think that greater uniformity is both practicable and desirable In the first 
place, there is often a iciideucy to conduct the tests on single plots of too dinri- 
iiutiAm a size for reliable conclusions to be diaiAii Individual areas of jL oi 
tA'cn Tjij of an acre for each Amrrety haAm sometimes fuimshed the sole material 
from which copipaiative results have been ascertained and published We 
are conAunced that, Avhatcver care is taken, the experimental err or iiiA’olved is 
of such a magnitude as to mndei results so obtained of no practical raluc We 
AAould lay doAvn of an acre as the minimum limit for each test plot, paitr- 
ciilaily <is tins area should yield a convenient quantity of cane to deal AAitli for 
L3ISC 2Z 
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the jeqnired tests Wherever possible, also, the tests should be repeated over 
two or three such plots for each variety under experiment The figures in the 
follo-wing talile are supplied by oui colleague, Mr Clarke, and they illustrate 
actual results recently obtained at Shahiahanpur during the comparative trial 
cf two varieties of cane sown on the flat m rows four feet apait The test 
plots were taken at equal intervals in a field of 34 acres and show the range of 
variation that may be expected — 
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In the second place, all the tests iclevant to a practical comparison between 
different varieties of cane are by no means always applied , and on some farms 
nothing more than the weights of the cane grown on measured plots has been 
taken This ignores the essential difference between cane and other crops, 
that weighmcnt and ocular inspection do not afford even an approximate 
criteiion of its commercial value, tliat that value depends mainly on the peld 
not of cane but of available sugar pei acie and that only by careful and 
repeated chemical analyses can the suciose content of each variety be^detcr- 
mined It is true that this involves the provision of special equipment for 
the crushing of the cane and the boiling and analysis of the 3 uice on all farms 
at which those field experiments aio in progress, but the expeiiments must 
lemain inconclusive and are therefoio useless unless this equipment is pro- 
vided We consider then, that, in addition to weighment of the cane, careful 
tests to ascertam the percentages of fibie and of sucrose in the cane, the per- 
centage of sucrose m the juice and the purity of the juice are indispensable 
foi the conduct of all varietal oxpeimients with cane, and that on all faims 
which are unable to provide the equipment and expeit supernsion which thes6 
tests require varietal experiments sliould be abandoned without waitmg for 
the constitution of the cane reseaich stations advocated in our provincial 
Chapters to which the bulk of this work ivill, we hope, ultimately be tiansf erred. 

244 We have emphasised throughout the piovmcial Chapters of our Report 

JsnculU,al demonsfiaiton most important branch of work to 

wliicli tlie Agiicultiiral Department mnst 
devote its energies in mcreasing measure as its staff expands is the improve- 
ment of agncultural practice and the spread of better implements The selec- 
tion of superior varieties of cane, the distribution, of sots of those varieties 
the supply of concentrated fertilisers and even the extension of irrigation faci- 
lities will not yield the results which should reasonably be expected of them. 
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^unless they are accompanied by a great advance in both these respects It will, 
we thmlc, be a very long time before demonstration of improved agricultural 
'methods and of the use of better implements ceases to bo an even moie essential 
part of the work of the Agiicultuial Depaitmeiit on cane than the selection 
of new vaiieties and the organisation of supplies of sots "We fully recogmse 
the excellence of the woik which is being carried out on many leseareh Stations 
and demonstration farm's , but the methods theie successfully worked out have 
baldly yet been introduced into general agiicultuial practice, and the compara- 
tive failure to extend them forms the weak linic in the chain It is for this 
leason that in Provinces such as the United Provinces, the Punjab and Bihar 
and Oiissa, where the importance of the cane ciqp, in oui opimon, justifies such 
a course, we have recommended the appointment, eithei immediately or in the 
neai future, of a demonstration staff specially trained for and specially employ- 
ed on sugarcane work We have not suggested a special demonstration staff 
foi work on cane in Bengal or kladias, and except m the special case of such 
concentrated cane areas as the Deccan canals tract, wo do not consider that 
other Provinces will require a special staff for work on cane until the area ' 
' undei that ciop expands to at least 100,000 acres In all Provinces, however, 
in winch such a staff is not appointed, we aie of opinion that a demonstration 
staff on the lines ve have suggested for cane work m the Umted Piovmces is 
desirable for general propaganda work amongst cultivators The organisa- 
tion of such a staff in small umts with a Provincial (Class II) Service officer 
111 charge of a group of ten fieldmeii is, in our opmion, a very suitable one 
It would be an easy mattei to provide for the special instruction of units of this 
size, the number of which could obviously be increased as the work expands 
[We w'ould suggest that the officer in charge of such a umt and the fieldmen 
composing it should, when working entirely or inamly on cane, invariably be 
sent to the Sugar Research Institute oi the nearest sub-station for short courses 
of uistruction in the latest developments of cane cultivation, the management 
of small power crusliing mills and the manufacture of gur 

_ In this connection we would point out that many simple improvements 
which would have a marked effect on the outturn of cane and gui can be intro- 
duced at once The following are a few instances of such improvements, but 
the list IS by no means exhaustive — 

* (1) The replacement of mixtures of canes by pure lines of the indigenous 

varieties best suited to the tract 

(2) Better preliminary cultivation of the land and deeper ploughing, 

wherever possible, by the use of the turnwrest plough 

(3) Planting the sets of thin indigenous canes in rows two feet apart 

and of medium and thick canes at still greater intervals, and better 
cultivation between the lows 

(4) The correct use and the proper quantity 'of manure for indigenous 

canes 

(5) The introduction of the rotations recommended in precedmg 

Chapters 

Whilst we realise the necessity for demonstration farms both as centres 
foi; the multiplication and distribution of sets and also for -the promotion of 
improvements worked out at the cane research stations, we would again 
emphasise that demonstration .work, if it is to be really fruitful m results, must 
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311 tlic mam be caiiiocl ont on ilie fields of cullivalois tins is done 

successful niotliods aio adopted ivitliout bositation It lias fiequcnth been 
pointed out that small cultii atois (aie apt to legaid denionstiation i\oik on 
Government faims vitli suspicion, on the giomid that it is caiiiod ont logard- 
less ot expense, and to question the suit.ibilih of the methods ciiiploied on the 
tainis to then own conditions Dcmoiistiation on the cultnatois’ owm lands 
IS fiee fiom such suspicion and nioielj’' forms an oidiiiai> incident in the agii- 
cultuie ot the Milage The impoitant question of co oidinatiiig icseaich and 
demonstiation woik on cane is one the considciation of which we must postpone 
to Chaptei XXIiT, since oui mows icgaidiiig it depend diiecth upon the le- 
seaicli 01 ganisation wo shall theie pioiiose 

24.1 In the pi eccdiug Chaptei s w o liai o made i ecomoiulations foi a considoi - 

, ,, , able expansion of the Eiigineeiin"- sec- 

igruultund tnijinecruig ^ slc - 

tions ot the Agiiciiltuial Dcpaitment m 
some PiOMiices It m, m oiii opinion, iei\ necessan that the iinpoitance of 
agiicultuial oiigiiieoiing a*^ 'a factor in agiicultuial dot elopnioiit 'should bo 
moie definitely lecogiiiscd thin it has been hitheito The OMdonce we hate 
lecened on this point shows that it has, till now, been logaided ns a distinctly 
secondaiv spheie of actiiiti As Hong as this attitude is niaintamod, it will 
become incioasingh difficult to lociiiit oi lotain eiigmeeis of the requisite 
qualifications foi the chaige of the section Wo aie, thcrcfoie, strongly of 
opinion that Agiicultuial Engmoois should not onh be locruitod on the same 
terms ns membeis of the Indian Agiicultuial Sen ice but should be included 
ill the cadio ol that sen ice 

The oxtoiisne use of agiicultuial inachinoiv foi siignicanc cultivation on 
the lines we haio foiesliadowod will necessitate special aiiangcnionts foi m- 
sliuction 111 the inopei use and caic ot oil engines, pumps, small powei nulls 
and iinpioiod tillage implements, a point in legaid to which tlio Indian eulti- 
Tatoi IS inaikedh igiioi mt and caieloss We, theiefoic, lecomraoiid that the 
Eiigiiiecung section ot the Agiicultuial Depaitment in all PioMiicos where 
such a section lias been established should ha\c a special demonstiation staff 
•whose dutv it would be to inspect the machineiv given ont oi lecommcnded bv 
the Depaitment, to gne instiuction m its use and to aiiangc foi niinoi lepairs 
and the supph ot spaie puts IManv instances of the necessity foi such a 
staff came iindei oui obseiiation dining oiii toms and wc aic coiiMiiced that, 
■without it, any woik done bv the Agiicultural Depaitment in piomotiiig the 
•use of agiicultuial inachiiien oi inipioved imifiements will lose neailv all its 
value A statement in the Dopoit on the woiking of Co-opeiatnc Societies 
in Bihai and Oiissa in 1418-19 is of inteiest m this connection The Supaul 
Centiat Bank indented foi a tipe of eaiic ciiishiiig mill which had been found 
•useful and lined them out to cane giow'eis at Es 22 foi the season, which was 
Es 10 less than the lato chaiged bv the' agents of anothei type of null Some 
of the mills wmnt out of oidei , but the Agiicultuial Dcpaitinent, wliitli was 
requested to make aiiangenicnts toi then lopaii, expiesscd its inabilitj to 
lielp in the inattei It does not appeal whethei the nulls had been iccoiii- 
incnded bj the Agiicultuial Depaitment The loss of confidence in the lecom- 
mendations of the Depaitment and the set back to its wmik in other diiections 
•which must have resulted, it this was the case, are too obvious to icquiie coni- 
inent The alteinatno lesson to be diawui fiom this incident is the desii abilitj- 
that, if Co-opeiative Societies desire the help of the Agiicultuial Depaitment m 
regard to the caie of any machineiy obtained In them foi the use of their 
menibeis, such machmeiv should- be of a tj'po leconunondcd bj the Agiicul- 
tnial Engiiieei Before leaving tins subject, we would add that in PioMiices, 
£uch as the Dinted PioMiices, where the wmid of the Euiginceiing biaiich of 
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hnhW Department lias already made mailced .progress it will pio- 

woiir Jn taTrmd ou?*” ^ “O “‘^or mnor 


246 The thill indigenous canes of Uppei India outside Bihar suffei less fiom 
M^cdogiial asjicci ctisease than cane in any other pait of 

I ,1 , iroild The two most common 

leases are black smut (U<;hlaoo <iaecJiaii) and led lot {Collet otnclmm 
lalcatmi), but the damage caused by neitliei can be eonsideied serious Black 
smut IS confined almost entiiely to canes of the Saretha gioup and led rot to 
canes of the Pansahi group (including Ulia) groim undei unsatisfactory con- 
citions of diainage In Madias, Bombay and Bihai fungus diseases aie more 
pievahnt, the mam damage to the crop being caused by diseases of the stem, 
notablj' by led lot winch is found in Madias wheieioi cane is grown M"e 
have alieadj' mentioned the ineasiiies tak<'n by the Agiicultuial Depaitment 
111 tliat Piovmcc from 1902 onnaids which haie been markedly successful in 
contiolhng this disease These moa^uies have consisted in the introduction 
and spiead of yaiiotics lesistant 4o disease, the planting of healthy sets and 
- impiovcments in cultivation and diainage The CMdence wo iccciied slioivcd 
that tlicie IS jio factoi so potent in inducing led lot as lack of diamage , and 
this lends additional foice to the lecommcndations in logaid to diainage nhich 
we have made thiougliout The important fungus diseases of cane aie now 
^ faiily well undeistood as a result ol the siistematic work initiated by Di 
Butlei, Impeiial ilycologiet, m 1902 and continued b-^ him and his eo-woikeis 
‘-.inco then Theic appeals to be no cmc lor tbcin , 1 at experience in Java, 

^ inch is borne out 1a that m kladias, has shown that by the mtioduction ot 
nen laiictios, the planting of bealtln sots, eaieful ciilii cation and anove all 
piopor diainage, on all of which pouits we have made detailed lecomnienda- 
iions, the damage done liy them can be voiy gieallv reduced, if not entneiy 
ebminatcd The niycological woik on cane leqniicd in India in futuie will, 
tbcicfoie, be control ineasuics, in the e\cnt ot an epidemic appealing in new 
laiieiies, and the study of the lolalnclv unimportant diseases of cane which 
have not so fai been rnestigated 


In view of the fai iiioie urgent lequiiements of the Agi icultiii hi Depait- 
ment in other directions v e do not considei that any additional staff is leqnired 
specially foi these puiposcs A supeinumoiary Micologiht has recently heen 
appointed to the staff of the Impeiial Eeseaich Tiistvtute at Pusa, a Plant 
Pathologist has been added to the staft of the United Piovinces Agiicultural 
Depaitment and the Conti al Piovmccs mil shoitly have a Mycologist 
Ihe two lattoi appointments will i educe the demanas on Pusa Seveial 
other local Governments and Admmistiations haio decided to employ then 
oivii Mycologists foi the investigation of fungus diseases, mcludmg those of 
cane, as soon as eiicumstances peiimt ^We would, thercfoie, only lecommend , 
undei this head that laboiatory facilities foi mycologicaj woik should be pio- 
vided at the Sugar Kesearcli Institute the estabiisluneiit of winch we iccommend 
in Cliaptei XXIII below , and that, in the event of any pioblems arising which, 
m the opinion of the Diiectoi of the Institute, leqinie local investigation, a 
Mycologist fiom the Pusa staff should he lent to the Institute foi the purpose 

247 The most soiious insect pests of cane m India are cane boieis which 

cause veiy serious damage to the young 
tBnUmological aspect manv paits, moie especially 

in Bihar 'and the submontane tracts of the United Piovmces Other pests, such 
as glass hoppeis, cane hoppers and aleutodes occuii, but then attacks are 
usually spoiadic and local The damage done by such pests may, however, 
L3ISC - 


182 


Grx’-R'Tj \GrvTCTJL.Ti I ’I. TJ co^r’>ir> D VTIOXS 


be sevpie, ns was slio-wn at Kami up in Apiil and i\r iv, 1910, iihen llirec ?pce's3 
ot Entelino beetles appealed in iimi&nalh Ln/^c niimbeis and dcslio-sed a larj^e 
proportion of tlio cioji At, logaids cane boicis, a laigo luimboi of species 
aie involved and tlieso dilTci in babits, dislubiition and alteinatne food plants - 
tSatisfactoir methods of contiol in oidei to clieclv llio damage done cannot be 
jmttated until the life lustoiics of the \aiious species have been vorkod out. 
P>o fir little piogicss has been made in this pieliminan woilc We do not 
lecomniend that a 'whole tunc otlicm should be omploied foi voile on cane* 
(joieis , but ve considei that the Iocs caused b\ these posts is so soiioiis that 
moie attention chould bo paid to them than has hitheito been possible In 
MCiv of the fact that the pioblom of coiiti oiling them is not confined to a paiti- 
eulai Pi 01 nice, ve aio of opinion that voile on them can best bo earned out 
iindei the contiol of the Tmpciial Entomologist at Pusa We, thciofoie, lecom- 
ineiid that the staff of the Pusa Institute should bo stiengthoned bv the appoint- 
ment of an additional Entomologist vhose piineipal duty votild bo the iinesti- 
gation of cane pests, but vhose seiMcos vould also be a\ailablo foi work on 
the nunieious pests vhicli aflcct othoi crops We vould suggest that laboiatory 
facilities at the Sugai Eoseaich Institute should be gi\en him sinnlai to those 
V'e have i ecommended in logaid to niycological iiu cstigations " 


24S Iinpoit of cane into India from ofhei countiies is pennittcd bv the lulcs 
r , r flamed under the Destrnctuc Insects and 

Posts Act, II of 1911, vhon the cane is 
accompanied b^ an o/Iicml ccitificate that it is fiee fiom diseases oi pests 
The authoiities vhose ceititicatos aic accepted aic specified in tlio schedule 
to the lilies iindei the Act and aic, vith veil fev exceptions, the Diioctois of 
Agiicultuie of the countims lioln vhich the cane is obtained The onh officer 
in this country vho is at piosent exempted fiom the opoiation of the miles is 
the Impel lal Sugaicanc Expoit vho nnv impoit cane intended for planting 
under Ins ovn supemsion diiect fiom anv coiintiv vithoiit a ceitificato Tlic 
restiictions at picseiit iii foice aie, m oiii opinion, the mmimura necessary to 
safeguard this countn against the intioduction ol nev pests and diseases of 
cane and, except in the one lespcct indicated below, vc do not suggest anr 
modification ot them Wo coiisidei that the Sugaicane Expoit, Coimbatore, 
should continue to be pcimittcd to inipoit cane diicct vlthout an official certi- 
ficate until the Siivai Ecseaicli Iiistitute'‘oui proposals for vdiich aie gnen in 
Chaptei XXIII is estabbshed, vlmii the pinilcge should be confined to the 
Diiectoi of the Institute vho vill contiol all icsoaich woik on cane Until the 


Institute IS established ye vould also propose that the exemption nov granted 
to the Imperial ^'agaicano Expoit should bo extended to the otneor in chaige 
of the Reseaich Station at Shahiahanpui, in nev of the deiclopmcnt vhich 
has taken place m leseaich voik on cane in Upper India since the lulos vere 
flamed The acclmi dnation of cane inipoilcd direct to Upper India has 
proved veij successful and possesses iindoiiblod advantages over the intro- 
duction of such canes b's vai of Routhcin India We undci stand that the 
Goveinment of the United Piovincos has on more than one occasion lequestcd 
the Goveinment of Lidia to sanction oni pieseiit pioposal and that the icqiicst 
has been lofused, maiiilj’' on the gi'ouiid that the officer in charge of the Station 
at Shah]ahanpui has not the iiecessaiy mycological and entomological assist- 
ance at hand vliicli the Impciial Sugaicane Expert has at the Coimbatore 
Eoseaieh Institute, but also on the snbsidiaiv ground that the existing lestiic- 
tion involves no mateiial delaj in the deliveij of the cane at its ultimate 
destination Oui enquiiios show that the latter loason is not lustificd in fact, 
vhilst, 111 legal d to mvcological advice, the objection no longer holds good ii\ 



GENEB.a. AGEICULTUKVL EECOMSIEN-DATIOrrS 


183 


MOW of tlie iccent appointment of a Plant Pathologist to the Agncultuial Departs 
inent of the United Provinces We considei that the Entomological Assistant 
attached to that Depaitmcnt is siifficientlv competent to give the entomological 
ndMce necessai}’^ 

249 Til the pievions Chapters vre ha-\e shovm hov gieatly the possibihties 

Jnue, rcquvemni’!, of can e extension of cane ciiltna- 

tion hut also of impiovcment in oiittuin 
depend upon the proiision of iiiigation facilities and upon the best use being 
made of them Bioadly speaking, thionghoiit the Peninsula and over the 
gioatei pait of Upper India it is impossible to giovr cane at all without irii- 
gation Even v hei o it is possible to i aisc a crop of cane on the natui al moisture, 
the lack ot iiugation, except in Assam and paits of Buima and Bengal, pie’ 
sents a seiious and often insupeiable obstacle to the intioduction of better 
^alletles and the adoption of im 2 HO\cd and intensive methods of cultivation 
Is 01 111 Biliai possibly fuinishes an exception to tins statement owing to the 
lemaikable poveis of consenalion of nioistuie possessed by its silted soils, 
but no scientific voik has been done on the point In view of the dependence 
of cone on iiiigation thionghoiit the giealei pait of India, the question of its 
water lequironionts assumes gioat importance, but it was one on which ve 
recenod most conflicting evidence Theie vas, howcvei, faiilv geneial agiee- 
inent that the cultnatoi habituallv over-Avateis his ciop, especially in aieas 
niigated by canals, to the detiiinent both of outturn and soil , but it is ob\T.ously 
impossible to express a definite opinion as to the extent to which the crop is i 
o^e^-^\atGled in the absence of definite mfoimation icgaiding the optimum 
amount of vatei icquiied Wo consider, theiefoie, that the water lequire- 
inei {s not onh of cane but also of othei comiroting crops lequiie caieful investi- 
gation and locoinmcnd that this should be earned out on all the agiicultural 
stations in vhoso piogianinie of opeiations voik on cane is included The 
question is probably of gieatoi impoitance in the Puiiiab than in anj’’ other 
]iai1 of India Wc undci stand that the establishment of an iiiigation leseaich 
station specially foi the study of the natei lequiiements of various crops has 
' been uiidei consideration by the Puiiiab Goveimnciit foi some time past, but 
that no in ogicsS has ret been made iii caimng out the scheme We are 
stiongh in faioui of the establishment of such a station at an early date, and 
would suggest that it Should be placed iii chaigc of an officei ivith special quali- 
fic.itions, such as a Soil Plnsicist or a Physical Chemist, wdio should, if neces- 
sary, hare the assistance of an agiicultuial officer foi field work The most 
suit ible location tor such a station ivould, in oui opinion, be in one of the canal 
colonies 

250 It ivill be observed that in some of the provincial Chapteis -we have dis- 

cussed the question ot lining canals m 
Jbitniiq of canah oidei to picvent loss of watei bv peicola- 

tion and consequent damage to cultiifiblc land All that wo need say heie on 
the general question is that nothing has jet been done in this country on a large 
cnovrgh scale to be of value, and that such cxpeiiinents as have been made have 
not ^liowm wdiat saving of ivatei would result or what the life oi \arious forms 
of lining would be The swe and length of the canals and channels lendei the 
cxpeiulitui c which w ould be iiivoh cd a veiy sei ions maltoi In the only instance 
111 w'bich actual figures were given us the cost of lining 128 miles of the mam 
canal of a system the total length of which, including all Gqycnmient channels, 
aieat and small, was 3,500 miles would ha\e meant an addition of 40 per cent 
to the total cost of the scheme and ivonld have icndeicd it unpiofitablc It is 
obmoiis that Govcmmeiit coniiot afford to constiuct canals at a loss and that 
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t!ie question cannot ho icgaiclcd solely from tlio point of view of cane Wo 
would, iiowevei, nige that, Avlicie in any now scheme concontiated areas of 
cane aio to be served, the question whether, if a bufiicicnt supplj of water could 
.thereby be guaiantoed, the c\tia expense of lining the clianuels seiviiig such 
'jareas could not be set off by an incicasc m the watci lates, should be carefully 
jconcidered 


251 Closelv connected with the question of the water icquircmonts of cane is 

that of tlie-sintabiliti of the watei lales 
If a(cr rates picsont chaiged foi tliat ciop The 

cvidoiico we iccencd on this point showed that, e\en in the Bomba\ Deccan, 
wiiorc the latcs foi cane aic vciv much liighoi than tliev nic ainwheie el<-e in 
BiziiJi Jntha. those aic no bai to the extension of the aiea undoi cane and foira 
only a iniiioi part — ^usually a ^cl\ minoi part — of the costs of cultuation In 
fact inanj i.itnesccs assuud us that the cultnatois would be willing to pay a 
considciably hig^ici lato, if they could be guaianlecd a logular and abundant 
supply This question and that of the distnbution of w'atei in the inannei best 
suited to the needs of the oa le ciop .ire the only ones with whuh v e are con- 
eeined Into Ruch gcneial questions as whctlici walei should bo chaiged for 
not in piopoition to the quaulitv consumed but in piopoition to its utility to 
a pniticiiiai crop, and wliethci I’atci latcs fhould be vniicd iii diflciont months 
of the loai, wo do not feel called upon to ontoi, though the inlcicstod icndei 
will find these and otlici connected mitteis discussed in Section VIII of 
Ml Padshah’s Supplemental v Note Noi did wo i econo nnv c\'idcuco to show 
that the constiuclion of ain pio]cet& winch v onld lead to nu appiccuiblc ex- 
tension of the aioa niidoi cane has been rendcicd impracticable owing to mabi- 
liti to chaige watoi latos undoi the present system sufficiently liigh to make 
them pioductivo Wo have pointed out in picvious Clinpiois that the 
concontiation of cane cultivation W’ould gioath facilitate satisfnctoiv distu- 
bution of watci Duiing the course of our ouquiiios w’o w'cie gicath im- 
pressed with the advantages not only in legaid to distnbution but also in 
ensming cconom',in the use of watei which A"oiild be sccniod bv tbe adoption 
of a system under A.’lucb watei would bo sold bv V'olumo Aftci we bad reached 


this conchisioii the iccommondalions of the Indian Iingetioii Commission of 
1901-03 weie bi ought to oui notice Oui view that it would he a gicat advant- 
age both to the Goveiiimoiit and the cnlhvatois, if the lattei could bo induced 
to take ovei then supplies at the outlets, to aiiange all details of inteiiial 
distiibutiou between themselves and to icliove the canal admimstiation of all 
fuithci 1 esponsibilitv and of the gicat expense of locoiding the details of the 
iiiigation and of making the final mcasuicineiits and assessments is also the 
view of that Comniission Their gcneial conclusion was, howev^ci, that the 
system of chaiging by v’olumo could not, in spite of all its adv'antagos, be safely 
introduced in India until a system of distnbution by’ modules of the type wbich 
it might be proposed to use had been in foico foi a time sufficiently long to 
enable the people to undci stand what was pioposcd, and that, evou ihon, the 
change m the system of assessment should not be foiced but sbould be intro- 
duced gradually’, as the people learned to appicciato its advantages They 
added that it was an object to be aimed at and that iiiigation officers slionld 
be eucoiuaged to design and expeiiment on modules wlucli would be suited 
to the conditions to be met with in piactice, until the work of distnbution 
could bo earned out wutli all the icgiilaiity and certainty’ winch weie essential 
to the success of any scheme of ehaigmg by volume Conditions have changed 
greatly’ since tbe Bepoit of the Iiiigation Commission vvaq wntten and our 
enquiries showed that the advantages of a sy’stem of sale of watoi by volume 
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-■would be more greatly appreciated now than they would have been twenty 
years ago The formation of Irrigators' Associations ip. the Bombay Deccan, 
.where, it may be noted, the Irrigation Commission considered the possibility 
of establishing such a system specially encouraging, is, in our view, a hopeful 
sign that the co-operation between the cultivators and the Irrigation Depart- 
ment which are necessary to its working would be forthcoming The system 
of sale of water by volume would obviously bo a most suitable one for adop- 
tion by factories controlling their own cultivation Unfortunately, an entirely, 
successful module has j’^et to be evolved, but the strenuous efforts which have 
been made, especially in the Punjab, to perfect such a module render it at least 
probable that it wiU not be loi^g before it is evolved 


252 An interestmg suggestion has been made to use that m Provmces such 

as Burtoa and Assam, where there are 
large areas of undeveloped lands still at 
the disposal of the State, such land might bo developed by Government corpora- 
tions formed for the purpose and workmg somewhat on the lines which have been 


Deidopmeni schemes 


so successfully followed by Impiovement Trusts in Calcutta, Bombay and else- 
where Such corporations would reclaim and drain the land, take such measures 
ns proved feasible to remove the danger from diseases hke malaria, provide 
communications and irrigation, where necessary, and carry out colonisation 
schemes The land after development in tins way would be offered to cane 
factories and to other enterprises of a similar character on suitable terms which 
jvould represent the full value to the enterprise of the work done by the corpora- 
tion Estate planning on a large scale and possibly also town planmng would 
have to be undertaken, but this is work with which Improvement Trusts are 
already familiar Schemes of this character cannot be looked upon from the 
point of "View of cane cultivation alone, but are so bound up ivith general ques- 
tions of development that we do not feel called upon to say more than that their 
possibilities appear to us to be well worth investigation Mr Padshah wishes 
the Agency Tracts of Madras specially mentioned as a pronfising field for such 
operations,^ as, in his opmion, the fact that these tracts are held under the 
Permanent Settlement and that tenants’ rights have also to be considered 
should present no insuperable obstacle to development on the lines we have 
indicated, and ho has httle doubt that landholders and tenants would realise 
that development would result in great pecumary benefit to both 


253 Oui enquiiies have brought home to us the hampermg effect upon in- 

Siandanhsahon of mexshis and ^^stry and trade which results from the 
measure^ be-wildcrmg variety of weights and 

measuies in use in India In Section XIII of his Supplementary Note 
our colleague hli Padshah has put forward some interesting proposals for 
standardisation Although the rest of us are in sjunpatliy ivith the object Mr 
Padshah has in new, we do not consider that it falls within oui province to sub- 
mit detailed lecommendations on this head, especially as the subject has already; 
been investigated by a Committee appointed for the purpose by the Govern- 
ment of India in 1913 "We would therefore merely urge that early action upon 
the Eeport of that Committee is desirable Whilst the benefit to India which 
would ensue from the adoption of a uniform system of weights and measures 
would be immense, and not least to future enquirers in such fields as that we 
have been called upon to explore, we are convinced that theie is no one who 
stands to gain more from it than the cultivator , for we are in entire agree- 
ment ivitK the view expressed by the Indian Cotton Committee that the present 
lack of umfonmty offers great opporkuuties for cheating him, of winch many 
dealers and others are not sloyr to avail, themselves 
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254 Numerous witnesses before us dwelt on tbe obstacles wMcbt are present- 

^ , , , ed by tbe poverty and indebtedness so fre- 

Uo-opei ation %n relation to cane „ , , ,, ,, 

quently found^ amongst tbe cultivating 

classes not only to tbe expansion of tbe area undoi cane in India but also to 
"tbe adoption of improved varieties and tbe improved methods of cultivation 
^Without iVbicb they cannot be successfully giown ‘Whilst lack of capital some- 
times prevents cane fiom beiiig grown at all, it is far more often true that it 
prevents it from being giown as it should be giown Tbeie is obviously no 
more effective method of placing tbe cane cultivator in a sound financial posi- 
tion than that of paying him a fair pi ice for bis cane , and it is ■with that object 
m -view that in Cbaptci XIX we propose that factories should pay for their 
supplies of cane on a sliding scale based on the price of tbe sugar obtained from 
them But this scale is only applicable to tracts in which factories exist, and 
,we would, tbeiefore, here discuss bow far tbe solution of the problern is to bo 
found in tbe spread of co-operative activity Outside tbe Deccan canals tract, 
•witli few and unimportant exceptions, tbe Co-operative Department has done 
btile 01 nothing to cater specially foi cultivators of cane Many of tbe latter 
are, it is true, members of ordinary credit societies, but tbe fact does not appear 
to us to be adequately iccogmsed that loans of larger amounts and for longer 
terms are required by tbe grower of cane than by the grower of other crops 

255 Tbe history and present position of tbe cane giowors’ ciodit societies in 
(a) Hiatort/ of the cane giowers^ credit the Dcccaii canals tract arc worthy of 

sqctetics on the Deccan canals examination in some detail, as they reveal 

both tbe possibilities and the limitations of co-operative activity in relation to 
cane gro'wing and tbe manufacture of gnr The 29 societies in tbe Nira canal 
tract date from 1911 and were formed among cane giowors who bad taken 
loans from Government under an elaborate loan scheme organised in 1907 
(When tbe societies were formed, the Bombay Central Co-operative Baiilc under- 
took tbe woik of financing them The loans outstanding, amouiitmg to som^ 
Bs 3^ lakhs, were repaid to Government and were treated as advances to the 
members of the societies Eleven of the societies have been formed into three 
guaranteeing unions, whilst tbe remaming eighteen are mider tbe direct control 
of a special officer of tbe Subordinate Cml Service stationed at Baramati Tbo 
Bombay Central Co-operative Banlc advances no loans to societies from its 
blanch at Baramati except with tbe previous sanction of tbe Dnion Committee 
in tbe case of Dmon Societies and of tbe special officer in other cases Tbe 
'societies in'hbe Godavan canals aiea, which ore 14 in number and date from 
1916, were formed on tbe _same model as those in tbe Nira Valley All 
tbe "Witnesses we exammed on tbe pomt were agreed that tbe piesent position 
of tbe societies is far from satisfactory Although on July 31st, 1919, after 
eight years of co-operative work, tbe working capital of tbe Nira societies 
amounted to about Es 10^ laldis, no less than Bs 4 lakhs were in arrears iMost 
of these an ears were genuine an ears, that is, they were not covered by standing 
crops of cane, as, owmg to tbe sboitage of water consequent on tbo short 
lainfall of 1918, no fiesb plantmg of cane was allowed) duimg tbe eaily months 
of 1919 Tbe demand payable to tbe societies on tbe Godavan canals between 
January 1st and July 31st 1919 amounted to Bs 1,78,000 Of this only Bs 
81,000 were recovered, leaving arrears of Bs 97,000 Numerous reasons were 
given for ihe comparative failure of tbe societies in both tracts "We wer? 
informed that the societies bad been* started in locahties in which there was 
no demand for them and m which the people wer6 insufficiently educated to 
undci stand or undertake tbe responsibihty of gomt hability Tbe most 
prosperous cultivators have sufficient capital to finance their > own crops, and 
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"aie reluctant to undertake the obhgations involved m unlimited liability They, 
tberefoie, do not join the societies "wbicb are composed mainly, though not 
esclusivelj-, of the men who had taken loans from Government 'under the old 
seherao and of the ^poorer cultivators The managing Committees of the socie- 
ties are often ilhterate ' and inditfeient, and shirk the unpopularity involved 
in strict supci vision of the uses to which loans aie put and in recovery of out- 
standings fiom slack members, who regard the societies not as their own co- 
opeiativo piopeity but as Government institutions which it is their busmess 
'to cheat if they can ' Loans are,' consequently, frequently misused either from 
poverty or dishonesty, and there is a distinct lack of personnel capable of work- 
ing honestly and co-operativcly for the common good Mistakes have been 
_mado in giving loans to persons who are not in a position to grow cane ciops 
successfully, vhcther because they are not sufSciently expeit or are too lazy, 
01 because their land has deteriorated and is incapable of pioducmg a paying 
crop, unless handled with great slall, joi because their holdings aio of -an un- 
economic size Constant increases in the irrigation rates and fluctuations in 
the price of gur have added to the difficulties of the societies, which have been 
much accentuated by the shortage of irrigation supplies m 1918-19 The 
Godavaii societies have special difficulties of their own Until the advent of 
the canals the tract was liable to famme about once m every three yeais and 
these conditions have left a mark on it which will take long to eradicate The 
people aie still very poor, very lUiterato and very unskilled in growmg cane, 
and their methods of boiling gui-arc particulaily defective 


2')6 The \\ ork of the Co-operative Department m the Deccan canals tract has 
(i) Co-ojieratiic gur depots on the by no means been confined to the provi- 
Deccan canals - Sion of credit facihties The Bombay, 

Central Co-operative Bank has at its own risk opened three depots for selling 
gui at Baiamati and Nira in the Nira valley and at Kopeigaon m the Godavari 
valley Half the profits from the sales arc ci edited to the societies All sales 
are at present made by pubhc auction, as the local merchants, who are almost 
the only bidders at the auctions, have threatened to boycott the depots, if out- 
side sales .ire allowed The depot at Baramati was actually boycotted for a 
month in 1919 because it made -such sales, but tlie situation was saved by ex- 
porting several wagons of gur to big merchants in Bombay, Ahmadabad and 
Berai All members financed by Co-operative societies are compelled under 
the bj’’elav s of their societies ‘to bring their gur for sale at the depots, though 
this IS an obligation whicli .is frequently evaded Their debts are recovered 
from the sale pioceeds, but small sums are paid to them on the spot to enable 
them to meet the expenses of furthei boilings and of icartage The system 
has proved successful in so far as it has made foi fan prices in the open market; 
honest weighment, moderate rates of brokerage and a puier product The 
experience of the Deccan canals tract shows, however, that its utility is limited 
in small places by the constant risk of a combination amongst the local dealers 
If they boycott it, the auction system fads, since outside buyers as a rule are 
few in numher and of uncertam credit The alternatives are either to open 
seUiiig depots at the nearest large consuming centres, which, for example, 
wmald toi the Deccan canals <tract be such places as Bombay and Amraoti, or 
to enter into agreements with substantial and trustworthy merchants at such 
centres to buy gur or to retail it for the societies on commission We were 
infoimed that the possibilities of aU these niethods are being explored in 
Bombay, and that, once an efficient outside selling agency has been estalilishecl, 
it IS hoped that the tyranny of the local dealers will be broken > ‘ 
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257 A branch of work undertaken by the depots of the Bombay Central Co- 
(c) Co ope,ahvc pm chase of oil-caJc Operative Bank in the Deccan canals 
manures on the Deccan cannh ^ tiact vlncli has unqucstionablv been 

successful IS the supply of oil-cake manures These manures have as a rule 
not only contained a higher peicentage of nitiogen and been generallj of better 
quahtv than those obtainable locally but have also been cheaper The method 
of obtaining them from the factories for sale on commission lias proved satis- 
factory and has been found a convenient way of eliminating the risk attendant 
on fluctuations in pnees This risk can also, as the late Eegistiai of Co-opera- 
tive Societies in Bombay points out, be much reduced, if purchases are made 
by instalments spread over several months 


(if) Prospects of deielopmcnt 


258 Both on the credit and the trading side, the co-operative societies in the 

Deccan' canals tract afford an object 
lesson of great value Of the causes 
which have contributed to brmg about the unsatisfactory condition of the credit 
societies some, such as deteiioration of land and, to a less extent, lack of skill 
in cane cultivation and the manufacture of gur, are special to the tract in which 
the societies are located and will be largely remediable, if the recommendations 
we have made in our Chapter on Bombay are accepted Poverty and illiteracy, 
are unfortunately not the monopoly of any part of India, nor are defects in 
the management of co-operative societies confined to the Deccan canals tract 
^e look to the expansion of the work of the Co-operative Department and to 
the spread of education to remove them Wo trust that, as the movement 
progresses, it will be found possible for sociefaes to make advances to those of 
their members who are cane groveis on a scale more in proportion to their 
needs We would mention that the scale of advances which the Deccan canal ■ 
societies arc permitted to moke to their members leaves nothing to bo desired 
in this respect It is as folloiys — 

Es 

To cultivators who adopt the old method of planting 400 per acre 

« 

To those w'ho adopt the Manjn method 350 „ 

To those who glow ratoon crops 250 „ 


Another feature of these societies which appears to us specially worthy of 
imitation is the proceduie by which the societies pay to the Irrigation Depart- 
ment the water rates of all their members annually by a single cheque This 
procedure is obviously calculated to facihtate the introduction of a system of 
sale of w'ater by vmlume on the advantages of which we have laid stress in 
paragraph 251 above We would add that we are convinced that faetoiies 
which have not control of their own cane cultivation will find it greatly to their 
own benefit and to that of the cane cultivator, if they deal as fai as possible 
With the lattei thiough the medium of co-operative societies Few of the 
factories we visited in the couise of our tour weie able to obtam cane except 
on a system' of advances The difiSculties in dealmg with a host of small culti- 
vators wmuld be very greatly reduced, if advances were made through the 
medium of co-opeiative societies, which are in a much better position than the 
factories to ensure that the advances are properly applied and that supplies 
of cane to ensure which they aie given aie actually forthconung 


259 On the trading side some of the difficulties which are encountered in the 
(e) N’eed’ of expert snpcritston for Co- co-operative supply of manure and the 
operatxire tradtn<; soevetres ^ . co-operative sale of gur have already 

been touched upon and partial remedies have been suggested On this side 
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tlie gloat need, in oui opinio^, is for a greater fneasuio of expert assistance 
The necessity for close touch hetwecn the Agiicultural and Co-operative Depart- 
ments IS a point on which gieat stress is laid in the lepoits of both Depart- 
ments , but the small progress which, wuth a^few honouiable exceptions, has 
been— made in developing agricultuial .eo-operation foi puiposes other than 
credit shows, we think, how much lemams to be done m this diieetion If co- 
operative societies are to obtain the right land of implements and the right 
manures for then membeis, and if power plant foi crushing, impioved furnaces 
for tlie 'manufacture of gur and tube wells aie to be taken up by co-opeiative 
societies vuth ^ny prospect of success, the help and guidance of the Agricul- 
tuial Department aie essential But this, in''oui view, is not enough Societies 
for ^rposes other than credit, especially those connected with cane grow- 
ing, cannot be expected to prosper, unless they aie treated as an entirely 
distinct blanch of the co-operative movement The oi dinar v staff of the Co- 
operative Department has hitherto had its hands too full with credit work to 
give them the attention they require , and, though it is now some eight years 
since the law was altered to_pcrmit the Co-opeiative Department to take up 
this' blanch of work, the results achieved have been disappointingly small 
They 17111 lemaiii so until agricultural trading societies have their own organisers 
and experts, who must be given a free hand and not bound by rigid rules and 
restrictions For the present, at any late, these officers must be provided by 
Government and their salaries. Idee those of the Registrar and Ins ordinary 
staff, must be borne by the State Unless they are forthcoming, co-opeiation 
Will, we feai, remain as at present almost a negligible factor in connection with 
cane growing in India except in legaid to the provision of credit We make 
our recommendations on this head with all the gi eater confidence, as in the 
Sugar Research Institute and the Sugar School we provide the means by which 
the training of the men competent to develop cane growing in its co-operative 
aspect can be secured 


. Summary of Conclusions and Becommendations, 

(t) The piovision of a cheap supply of niiiogeno%is feihhsets is the most 
insistent piohlem of Ind-an agiiculiuie - 

(?) Befoie the ivai oil-cahe meal was the cheapest and commonest foim 
of nitiogenous manuie used in India, but its use was mainly confined to th^ 
planting distiicts of Bihai, Assam and South India 

(5) Since the war oil-cale meal hasTost moie pci unit of combined nitiogen 
than Indian sulphate of 'ammonia 

(4) If cane weie intensively cultivated on a sufficiem aiea to pioduce a 
million tons'of-facfoiy sugai , cane alone would leqiiiic 92,960 tons of sulphate 
of ammonia oi '575,200 tons of oil-cahe meal a yeai 

/ 

(5) The wai has cieated new souices of supply through the peifection of 
‘synthetic piocessc's foi the pioduciion of combined nitioqen, and the^e thieaten 
seveic competition with the nitiate and by-pioduct sulphate of ammonia indus- 
tiies 

(6) So long as sugar does not fall below Rs 15 pei maund the cane giower 
can piofitably buy sulphate of ammonia at Rs 315 pei ton and oil-cahe meal at 
Rs 2-13-4 per maund to manuie his ciop 

L3I8C , 
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' (7) The Der>a>hnpnh oj Indusfucs should imcstxqaic ihe pi'ahlcm^ of 

iian<!po 7 i of vegelahJe oils toiiJi a view to the ptomoUon of oil picssing in India 
and so met casing local supplies of oil-cahe 

(8) Five ycats hence the annual ptoduchon of htj-prodncl sulphate of 
ammonia on the Indian coalfields should he' 20,000 tons 

( 9 ) 2he possibilities of vhhsing the powci ftom hydio-clrctiic schemes 
m India foi nitiogcn fixation by the cyanamidc and othei processes should be 
inicsliqatcd 

(JO) Deeper ploughing is the fust essential of improved cane ciilfiiation 

(11) The oulinaiy tijpc of cuUivaloi’s ploiiqh is in jirescnt cvcimstances 
ihe best that his cattle ran draw , and ihe first step necessary is to relieie the 
plough cattle of much of the oihci woih they now do 

(12) The mil oduciion of poiici plants for cane crushing, ihieslnnq and 
pumping uotild enable impioied ploughs to be adopted 

(13) On large estates, and pariiculaili/ where new lands ate opened up, 
cultiiation by mechanical means ictll he required 

(14) Expel imenls at Pusa indicate that cane cultivation with steam iachlc 
IS both effective Mild economical 

(15) Motor ti actors are bettei suited to smaller estates, and there should 
be gt eat scope for then use 

(16) If pieliimnarij cultiiation is done mechanically, the cane must be so 
planted as to admit of all subsequent operations being performed stnnlaily or 
hi/ bullocls. 

(17) Field experiments uith cane varieties should be conducted on test 
plots of not less than ' of an acre and should be repealed for each tvarxetif 
01 ei tico or three plots 

(18) Chemical tests in varietal experiments icith cane are so important 
that such experiments should be abandoned on all farms which cannot furnish 
ihe equipment and scientific control necessary for conducting these tests 

(19) The most impoitaiit uoil of the Agricultural Department is the 
'demonstraiion of improved aqi icultuial methods and the spread of better 
‘implements. 

(20) El cn outside areas for which the Committee have recommended special 
demonstration staffs for cane, staffs similarly organised for general propaganda 
should be ci^eated and given insiiuciwn at the cane research stations before 
vndertahing cane worl 

j (21) Deniorist rat ions must be carried out on cultivator s^ oun folds 

(22) The importance of agr icultur al engineering should be recoginsed by 
the incor poratiov of Agr wultur al Engineers in the Indian Agricultural Set tire 

(23) This section of all provincial Agricultural Departrrients should haic 
a special demonstration staff to inspect and repair all machinery issued or 
‘recommended by it 

(24) Subsidiary centres for ihe carrying out of minor repairs will he re- 
quired as the work of the Engineering section devolope. 
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(5J) The vnht/cwits canes of Vi^pei India aie lemailahly fiee ftom 
xhsease 

(26) No ewe Jta ‘1 been found foi the mote impoitant fungus diseases, and 
they ai e hesi dealt with hy the eveicise of contiol measiues, such as the inho- 

'duciton of new vanehes, careful set selection and cultivation and eljicient 
^diainage 

iP7) The mycological needs of cave mil he met, if lahoiatory facilities aie 
piovided at the Sugat Iteseaich Institute and, when necessity aiises, a Mycolo- 
g'sf fiom Piisa is lent to the Institute 

(28) Cane hoiers ate the chief insect pests of cane and an additional 
Entomologist should he appointed to the Piisa staff principally fot the investi- 
gation of cane pests throughout India 

(28) The powei of the Imperial Sugarcane Expet t to inipott cane ftom 
othet countiies without a ceitificate of fieedom from disease should he tians- 
feiicd to the Director of the Sugar Research Institute when it is cieated 

(90) Till then the powei should also he given to the officer in charge of 
the Research Station at Shahjahanpui 

(91) The water requirements of cane should he investigated on all agti- 
cuUutal stations wothing on cane 

(32) The establishment of the proposed reseat ch station in the Punjab for 
the- investigation of the water requirements of all crops should be expedited 
and a_Soil Physicist or Physical Chemist should he placed in charge 

(33) The possibility should be considered of meeting the cost of lining 
canals on which a concentrated cane area is to be served by increasing the water 
rates 

(34) The system of selling irrigation water by volume has great advant- 
ages and conditions are more favourable for its adoption than when the Irrw 
gal, on Commission first expiessed their preference for it when practicable 

(95) The possibilities shoidd be investigated of reclaiming and developing 
Government waste lands by Government corporations for subsequent disposal 
to cane factoiies and sirnilai enfet puses 

(36) Early action on the recommendations of the Committee on Weights 
and Measures rs required in the interests of the cultivator 

(37) Each of capital is one of the mam obstacles to the proper cultivation 
'of cane, and outside facioiy aieas co-opeiation must contribute to remove it 

(98) The co-operative or edit societies and depots for the sale of gw and 
supply of oil-cahe manures on the Deccan canals in Bombay furnish an object 
lesson both of the possibilities and of the difficulties 

(99) Co-operative advances to cane giowets should he on a moie liberal 
scale and for longer periods than to growers of other crops 

(40) Fa-ctones are advised to male advances to cane gioioers wherever 
possible through then co-operative societies 

(41) If co-operative trading societies aie to succeed, much closer touch 
must be maintained between the A.giiculiural and Co-operative Departnieuts, 
and such societies must he given then oiin expert organisers 

i 

- « 
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260 A matter ^\lllcll has not been specifically referred to tis, but without 
So wees rnl<;d out of practical coiisulcia- some reference to which our Report would 
/ton at present not be complete, is the possibility of meet- 

ing a more substantial part of India’s demand for sugar from other sources than 
cane As is well knoivn, there are numerous other plants from which sugar is 
obtained in one part or another of the -world, and several of them are already 
to be found m India Even among these, however, there nie only a few which, 
appear to be woithy of consideration f^r development as a source of sugar on 
a commercial scale , we do not pioposc to discuss alternatives of more .or 
less theoretical interest, such as the Coconut palm {Cocos vuctfeta) or tlid 
Indian Sago pahn {Caujota tncus) which arc already found in India, but arc 
only tapped foi sugai to a very small extent, or the Sugar Maple of Canada 
(Ace? saccliarinum) which is at piescnt a strangei to this country Xor is 
it nccessarj’' to mabo more than a^passiug lefcrcncc to the Nipa palm {'Nipa 
fiuticans) which grows extensively in the tidal swamps of the Sundarbaiis 
of Bengal and of the Iriawaddy Delta and the Tenasserim coast in Burma, in 
which lattei Provmce it is known as the Dhani palm Its leaves are commonly 
used as a thatchmg material and its juice is tapped for the manufacture of country, 
liquor, but, so fai as -iin are aivare, no attempts have yet been made m India to 
convert the juice into sugar No infoimatioii is, therefore, foithcomiiig rcr 
garding the piobable j'lelds of sugai per acie obtainable from this source, or 
the extent to which the lapid fei mentation in the juice can be prevented, an im- 
poitant consideiation ivith the Nipa palm, whose sivampv habitat must alwais 
lendei lapid collection of the juice a problem of special difficulty The fact 
that this palm occupies more oi less submeigcd aicas which cannot be utihsed 
foi otlier foims of cultivation is a point m its favoui , but the mam leason why, 
we reject it for the present as a likelj source of sugar is that its future, if any, 
wnuld appeal to he lu Buima, wheie the piospects of developing sugarcane 
production on a large scale aie especiallj* favourable For years to come, there- 
fore, we Ihmk that the local Agiicultural Dei>aitmeiit wiH be fully occupied 
WTitli the problems of cane cultivation, and we have no hesitation in saying that 
their time wiU be better spent in piomoting the cane sugar mdustry than m 
investigating possible alternative souiccs of supply When the cane sugar 
industry has been well established in Burma and its agiicultural needs are 
being successfully met, the possibilities of the production of sugai from the 
Nipa pahn might repay exammatiou But that -time is not yet 

261 Theie aie, howevei, tw'O other species of palm in India from which largd 
The Palmt/ra_pal»i , ' quantities of raw sugar have been pro- 

_ dued foi many jeais — the Palmyia, or 
Ian (commonly knowm as “ toddy ”) palm (Doiossus flahelhfoi mis) and the 
common Indian Date palm {Plwemx sylvesii is) The Palmyia palm is wndely 
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distributed througbout India and is in many localities used for the manufac- 
ture of a fermented liquor known as tan or toddy The practice of convertmg 
the juice, which is ohtamed from the young inflorescence, mto raw sugar is 
locally more restricted , its most important centres bemg the Tmnevelly district 
in South Madias and the Pakokku, Lowei Ohmdwm and Mymgyan districts of 
IJppei Burma 


262 In Tmnevelly the trees are grown on soil on which other crops cannot 
{a)%%mchas ' successfully raised, usually on ^red 

or white sand Even when thev are 
delibeiately planted in groves oi topes, there is no apparent system adopt- 
ed, and the distances between the trees are most irrtegulai ' Cultivation is 
seldom practised, the tapper of the trees not bemg as a rule then owner Tap- 
ping cannot be staited before the tree is some twenty years old, and as matuie 
trees grow to a height of as much as fifty feet, the scaling of them twice a day 
durmg the tappmg season, which extends from April to September, involves 
arduous laboui and some bodily risk The'number of trees which a smgle tapper 
can deal wnth in a day is said to be from forty to fifty In-Southern India tapping 
is done solely by Shanars, a caste which is held in very low regard by the mem- 
bers of other castes who consequently evmce no desire to adopt the same 
profession The supply of tappeis is thus strictly limited, and of late years it 
has shoivn distmct signs of shrinkage This tendency is generally attributed 
to missionary activities, both religious and educational, among the Shanais, the 
sins of the Palmyia as a souice of uitoxicaiits being presumably visited upon 
it as a source of sugai , but other contributory causes suggested to us m evidence 
were the emigration of a number of tappeis to Ceylon after three consecutive 
years of drought m 1908-10, and the divcision of other tappers to work on uri- 
gation projects in Travancore, and then subsequent assumption of the role j)f 
agriculturists A large propoition of the Palmyra gur of Southern India is 
used for rcfinmg into white sugar and some for distillation into foreign spirit 


263 The districts in which the Palmyra gur industry of Burma is centied 
„ occupy the central tract known geneially 

' ' as the “ dry zone,” ovei most of which 

the average annual rainfall varies roughly between 20 and 30 inches, and where 
Jhefe are large'areas of upland country with shallow sods too poor to produce 
agnculCufal crops, but frequently covered with a stunted soiub jungle! As 
in Madras, the Palmyra topes are scattered and very irregularly planted, and 
tbe trees are usually the property of a comparatively well-to-do mmority of land- 
holders and not of the tappers themselves The profession of tapping is not 
heie a matter of caste for theie is no caste system m Burma , but the highly 
specialise'd skill and the long trammg it requires .almost mevitably render it a 
hereditary profession In Burma, however, the mam factor, not only limit- 
ing expansion, but actually threatening the decline of the mdustry is the ^eat 
shortage of fuel in the dry zone districts, for which the mdustry itself is largely 
responsible 


^6i No attempt, so 'far as we are aware, has yet been made to estimate the 
(c)P,osj)ec{sof^eretoj)me,,f~ weight of fuel used per unit of gnr pro- 

[i) of the existing inihistry duccd fiom the Palmyia palm, we 

can, therefore, only refer to the estimates worked out regardmg Date palm 
gui by Mr Annett, which we give m a following paragraph, and which 
may be assumed to be broadly applicable heie Theie is a similar absence of 
L3ISC 
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information legarding tlie average number of trees planted per acre in 
Palmyra topes , and, though the average yield of gui per tree has been 
roughly calculated both for Upper Burma and South hladras, the wide differ- 
ence between the Uvo estimates— 361 lb's in the formei case, and nearly 75 
lbs in the lattei— lenders it difficult to accept cither vithout furlhei investi- 
gation Noi is anything Imovm at present as to whethci, and if so to what extent 
and by what means, the output of gui per tree can be increased Although, there- 
fore, chemical tests indicate that the “ cane ” sugar content of Palmjwa juicS 
is l#to 16 grammes per 100 cubic centimetres, against only 10 to 12 grammes 
in the case of Date palm puce, the actual and possible jnclds of gur per acre are 
wholly uncertain, and special Cnquiires would have to bo instituted to ascertain 
the econonuc future of the mdustiy before any iccommeiidations could be made 
for its improvement But in present cii ciimstanccs vc doubt vhethcr wc 
should be justified in proposing the mitiation of such cnquuies The dechntf 
of the existing mdustiy is evident and has only temporarily been arrested by 
the high puces of law and refined sugar The labour supply cannot be increas- 
ed, and the prospects of reducing the demand for it by the supply of mechanical 
means of scaling trees, such as portable telescopic ladders, or by the lacing 
of trees together, seem remote Our lecommcndations m Chaptci X\Un for the 
improvement of the existing methods of gui manufacture, paiticularly m respect 
of unproved furnaces, will, wc trust, prove of equal benefit to the manufacturer 
of palm guy, but, ivith this exception, no aie unalile to suggest any means of 
developing the Palmyra sugai mdustiy on its^piesent lines 

265 The alternative is the establishment of a ccntialised factory industry j 
of a facto, ^ inclustry obstacles in the v ay of this appear- 

to us to be even moic numerous and 
formidable To the labour and fuel difficulties must be added the difficulty of 
transpoituig the juice in sufficient quantities to feed a factory of economic size. 
Attempts to solve this difficultj' bj means of pipe lines hare proved a failure 
oAviiig to the impiacticability of entiiely clearing the pipes of juice after a con- 
signment has been tiausnutted and the fci mentation of the residue left in the 
pipes It has been suggested to us that this defeyt might be rem^ 
died by the substitution of wrought non galvamscd tubes, specially, 
•sciewed and socketed, foi the cast-iion pipes lutheilo used , but in 
the absence of any practical tests we cannot say nhat value is to be 
attached to this suggestion kloi cover, a factory would always have to 
contend with the disadvantage that Palmyra juice is collected only in 
the early moiiiiiig, and that its supplies -for each 'day' would all be de- 
livered duiing a fen hours out of the 24 Unless serious loss were to be incurred 
by the storage of juice, therefore, the factory would have to be equipped with a 
far larger evaporative capacity', and consequently a far highoi boiler power, than 
a cane sugar factory dealmg w'lth the same volume of juice per day To somq 
bxtent these obstacles might peihaps bo removed, if a factory grew its own 
Palmyra palms, properly concentrated and with scientific selection and cultiva- 
tion, and also solved the problem of the collection of day juice as well as night ^ 
juice But the whole project is highly speculative, and as at least twenty y'ears 
must elapse from its inception before any return on the capital outlay can bd 
obtained, it is obviously not a commercial proposition, nor can we see that it 
IS Idcely to be converted into such a proposition by the combmation of Date palms 
With Palmyra palms as a source of the factory’s supphos of raw material, even 
assuming such a combmation to be possible The overhead charges would be 
reduced, it is true, but the difficulties of labour, of fuel, of transport and of regu- 
latmg an even supply of juice would remam as great as ever 
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266 The Indian Date palm {Phoenix sylvestns) is also frequently met yntE 

m many parts of India, includmg parts 
The Indian Bate jialm Bombay, and the Native 

States of Hyderabad and ^Mysore' m Southern India, the Native States of the 
Central India Agency, and Eastern Bengal in Northern India In several of 
those areas a local Date palm sugai indusli’y exists, but by far its most import- 
ant centre is the Jossoie distiict of Bengal, where after a special enquiry the 
number of Dale palm tiees acluallj'^ in use foi the production of sugar in 1912 
vas estimated at pist over five mdhous, producing some 50,000 tons of gur 
annually The impoitance of the industry m Bengal has been lecognised by the 
deputation of !Mr H E Annott, Agiicultiiial Chemist to the Qoioinment of 
Bengal, to luvesligale its chemistry and agiicullurc !Mi Annott’s enquiries 
■were confined to Jessoie and mainlj' to the two manufacturing seasons 1911-12 
and 1915-16 Tliougli the}’ aic still incomplete, much valuable mfoimation 
has been oblaincd, vhich vc iiiopose to utilise only in so fai as is necessary 
for oui piesent purpose Beadcis who are fuitlier inleieslcd may be lefeired 
to the tvo published ilomoiis in which the lesults of Mr Aimett’s work are 
rccoi ded * 


267 The Date palm diflcis from the Palmyra palm in that its juice is obtain- 
(<j^ in Paul Jkn^ai — cd from the stem of the tree just beloiy 

it) Ci'llnatton and {npping cioim of the leal es and not from 

the inflorescence Another sinking difference is the fact that the Date palm can 
be tapped ivithm six icais after plantuig, when its stem is only some eighteen 
inches high, and that it seldom glows to a gicatci height than thiitv feet, being 
commonly much shoilei than tins It is consequently loss difficult to climb 
and a single taiiper can deal w'lth ns many as sixlj' trees a day The sap-bear- 
ing life of the lioe has not been definitely ascci lamed, and is known to vary 
greath, but on the average it may be taken as not loss than 25 years It is 
popularly bchoi cd to yield moic juice and of bellei qualitv when gioivn on heavy 
soil's, such as clay loams. Hum it does when giowni' on sandy soils The seeds 
aic sown in a nuiseiy dm mg the ram*?, and the joung plants are planted out 
the following April or ]\^a^ after the first show’ors of the season have moistened 
the gi ound Not much attention seems to bo paid to the ai rangeinent or spacing 
of the trees, which arc set at am thing fiom 9 to 17 feet apart, Mi Annett estimat- 
ing the merage number of trees giowm pci acre at 240 In his opiiuou, the best 
spacing to adopt is at nitcivals of 11 feet, which would alloiv 360 tioes to be plant- 
ed to the acre A pulse oi oil-seed ciop is usually soivn between the trees, which 
benefit from the incidental loosoiimg of the caith and removal of weeds The 
qualilv of the cultivation, liowevcr, vanes gieath on difioicnt plantations 
Tlie normal tapping season extends from about the second week in No\ ember to 
the first week in Slarch and is thus over before the lapping of the Palmj'^ra 
palm begms , this explains the suggestion we have already lefeiied to 
tluat a facloiy should be established to manufactuie sugar from both palms m 
order to obtain the benefit of a pioti acted season The tapping or cutting of 
the Date tree is done in the afternoon, the eaitliemvare pot which' collects tho 
quice being hung up about 3 or 4 p m and being lemoved between 6 and 8 o’clocK 
the follownng morning befoic the sun has had time to get on it As soon as it 
IS emptied, tho interior of the pot is well smoked foi a few^ minutes over a heap 
of filed rubbish and is then kept mouth dowmwmids on the ground 
until it IS hung up again in the afternoon It undergoes no other cleanmg 
or neutralising process The juice which exudes from the tree during the day 
IS not collected, and after three nights’ consecutive tapping the tree is lested 

•Jlcrnnirs of tlic Department of Agncullnre in India, Cbcnucal Senes, Volume II, No C <uid 
Volume V, No 3 
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alfoo-ethei foi two nights The numbei of collefctlons taken from Gach tree irr 
a season is 'about 45 Mi Aimott calculates the jneld of juice per season 
from the average tiee to 'be 170 lbs m weight, though the \eiy best plantations 
might yield as .much as 300 lbs per tree A senes of analyses made through 
the season 1911-12 showed tliat the sucrose content of the juice varied fiom 7 15 
to 12 22 pel cent and the reducing sugars fiom 3 22 to 0 37 per cent, the best 
results being obtamed in December, and the general tendency thereafter being 
for the ratio of sucrose to fall and that of reducmg sugar to rise The juice as 
it exudes from the freshly cut tree, however, contams only sucrose, and the inver- 
sion occurs durmg the hours m which the juice is accumulating m the liots 
Mr Annett’s experiments have demonstrated that this inversion can bo very 
largely counteracted, if the collecting pots arc heavily hmcd, and that this pro- 
cess enables the day juice to be also manufactured mto a good ciystalhne gur, 
with an increase of probably as much as 20 per cent to the gur outturn per 
tree 


268 It IS unnecessary to describe in detail thh existmg methods by which the 
, „ „ . , Date pahn juice is turned into gur 

(i{) in manvfac me They closely lesemblc the methods 

adopted m the manufacture of gur from cane which we describe in Chapter 
Xl^m, and ai o equally inefBciont Tlic gnu obtamed vai les fi om one-sev cuth to 
one-ninth the weight of the juice emploj'ed in its manufacture, the average annual 
yield of gur per tice being thus about 21-1 Ihs The gur is of a dark colour owing 
to the presence of olkalme constituents m the juice, but Mr Annett finds 
that this defect is easily remedied and a peifectlv light-colouied gur obtamed, 
if the alkalmity is ncutrahsed by carefully gauged additions of mmcral acid 
or extract -'Of tamannd fruits to the jmee before boilmg The addition of 
alum has he same piactioal effect Theie is one respect, however, m which' 
the defective methods employed by the manufacturer of Date palm gur affect 
him far more seiiously than the manufacturer of cane gur Cane provides its 
own fuel thioughout the season m the shape of megasse and this should 
suffice for the season’s needs The Date palm also furnishes its own fuel,\t 
is true, m the shape of the leaves stripped off at the tune of preparation for 
tapping and these have a high fuel value , but they do not last beyond the 
middle oi end of December Theieaftei until the end of the season wood is 
used, 01 occasionally the diied stallcs of ailiai {Cajamis Didteus) The numbei 
of units m weight of wood consumed pei unit of gui turned out varies ivith 
the number of boilmg pans heated by a single furnace and, according to 
Mr Annett’s experiments wath the ordmary coimtij’’ furnace, avciages 9 8 
with a single pan, 8 6 wath two pans and 6 4 with four pans The exact cost 
* of his w'ood fuel to the gUr manufacturer is more difficult to gaug5,\as it is 
bought before it is either dried (with a consequent shrinkage) oi Spht, while, 
on the other hand, it is said to be frequently obtained' some time before 
the tappmg season commences when the price of wood is low, and the splittmg 
IS done by the tappei’s oivn family and thus costs nothmg in actual cash 
iWhereas Mr Annett’s enquiries, theiefore, mdicated that the cost of wood, 
undried and unsplit, at Kotechandpui, the centre of the Jcssole Date palm 
industry, aveiaged m 1915-16 rather over thieb annas per malmd, the tappers 
themselves put the cost at not moie than two annas Even so, this meanS 
that the expenditure on fuel alone duiing the last 2^ months of the season 
paries fiom 13 annas to Es 1-4-0 pei maund of gui turned out, according to 
the nraa^r of pans attached fo each furnace, a very serious matter s’hen 
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it is remembered that ^before tbe war Date pabn gur was sellmg at Es 3 
to Es 3^ onty per maund, agamst prices for cane gar m tbe same district 
of Es 5 to Es 6 Improvement m tbe furnaces is tbus of even greater 
importance foi tbe future of Date palm gur tban it is for tbe future of cane 
gur , and it is fortunate that, as will be seen in Chapter XVHI below, very; 
iconsideiable improvements are, in our opmion, not only possible but practicable 

269 Tbe salient facts of tbe position of tbe Date palm industry may now be 

(ru) T> 0 ^pccU of detelopvient examined There can be no doubt 

that, if tbe pioduction of Date pabn 
sugar (whether direct fiom tbe 3 uice or, as it is now made in East Bengal, 
by refiiung tbe gur) is to be developed as an important source of India’s 
Euppbes, tbe greatest prospect of success lies m tbe Jessore district, where 
tbe mdustiy is still a large one and of long standmg, and where tbe most 
efficient tappers m India are to be found Tbe present average production 
of gur per acre is not high, being only 2 23 tons, or 0 89 of a ton of refined 
sugar, tabmg tbe present average of about 40 per cent sugar obtamed from 
( gur in tbe local refineries But tbe more scientific planting of tbe trees 
alone might enhance these yields by 50 pei cent to 3 35 tons of gur and 1 34 
tons of refined sugai Also the juice yield of tbe best Date pabns is 
nearly double that taken as tbe average in tbe above calculations, and it 
seems probable that much might be done to improve tbe yield bj’' careful 
selection of seed combmed TOtli thorough cultivation Appreciable further 
increases could be obtamed by improvements in tbe methods of collectmg and 
treating tbe juice and m tbe process of gur manufacture, and we have already 
indicated that tbe simple process of liming tbe tapper’s pots would add 20 per 
cent to tbe gui outturn by enablmg tbe day jmce to be collected m a fit 
'■ state for manufacture Fmally tbe low percentage of sugar to gur obtamed 
by tbe local lefineiies should be capable of material enhancement, for tbeir 
methods are crude and wasteful, bemg veiy similar to those employed m tbe 
United Provmces for tbe manufactuie of IJiand from rah, a description of 
which we give in our next Chapter (paiagrapb 278) There is a possibility, 
therefore, of very considerable yields per acre, tbe costs of cultivation are 
very small and tbe juice, if carefully collected, possesses a high degree of purity 
No milling is required to obtam it and seasonal vicissitudes have only a very 
limited effect upon it A manufacturmg season of practically four months’ 
duration is also assured These .are all substantial advantages which tbe 
Date palm possesses over cane as a source of sugar When set off against 
the no less substantial disadvantages — that six years are required to establish 
a Date palm plantation, that tbe collection and transport of its juice are matters 
of special difficulty, that it requiies tbe provision of fuel fiom outside sources 
and that tbe risk of entire destiuction from tbe cyclones which periodically 
visit Eastern Bengal, if small, mvolves far more serious results tban it does 
vdtb cane — ^we consider that they fully wairant tbe prosecution of Mr. Annett’s 
uncompleted enquiries to a definite conclusion Those enquiries were inter- 
rupted by bis deputation to undeitalcc a special investigation of the morpMne 
content of Indian opium, but we trust that, on bis return to Bengal, be will be 
allowed to resume them Much still requires to be done, particularly on tbe agii- 
cultuial side of tbe problem, before it can be decided bow far development is 
possible, and whether tbe most hopeful ling of advance is in the direction of im- 
proving present methods of gur manufacture and refinmg or of estabbsbmg a 
factory industry for tbe manufacture of white sugar direct fiom tbe Date palm 
juice In the latter event much will depend on tbe willingness of individual 
LSISO ' 3E 
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tappers to seU tlieir juice to a factory Mr Aimott found them m 1915-16 
xme^pectedly reluctant to do so , but, if a scale of prices based upon a reasonable 
proportion of the sugar value of the juice were devised on the Imes we 
recommend in Chapter XIX for the purchase of cane, different result might 
be obtamed 

270 We have confined our attention to the prospects of Date sugar m 

Eastern Bengal because the laolt of stalled 
{V) outsiJe Bengal tappers and of an organised industry 

elsewhere renders the possibilities of development more remote The Agri- 
cultural Department m Bombay has recently mvestigated the possibilities in 
the Thana district of the Konlcan', but the number of trees available is 
estimated at haidly more than a tenth of those in the Jessore district of 
Bengal, while the local tappers are very mefficient and are said to be incapable 
of gettmg more than a third the quantity of juice per tice that a Bengal 
tapper can get In Hj^derabad the Date palm is not ^tapped excepting for 
Iiquoi , while m Mysoie, where from the agncultuial pomt of view we are 
disposed to thinlc that theie is a greater chance of establishing an industry 
than anywhere else outside Bengal, the Darhar holds the monopoly of the 
light to tap Date palms and the Excise pobcy of the State is opposed to 
the manufactuie of Date sugar Again, large as is the number of wild Date 
palms found m paits of Cential India, there is no local practice of tappmg, 
and the fiist problem would he the training of local tappeis, which seems to 
ns hlcely to prove no easy matter At any late it is cleai that all these 
areas offer greatei obstacles to the organisation of a piosporous Date sugar 
industiy than does Eastern Bengal, and we aie unable m their case to 
lecommend anj"- definite measures to that end before success or failuie has 
been established m Jessore 

271 The only other alternative source of sugar we propose to consider is 
The sugat heet the sugar beet Attempts 'have been 

[a) tn the Punjab made to mtioduce it mto Noith Gujarat 

in Bombay, hut the return per acre (11 tons) was not-fonnd sufficient to 
attiact the lyot in this highly cultivated tiact, and, in considering the 
possibility of a futuie for beet m India as a source of sugar, we may prac- 
tically limit ourselves to the Punjab and the Noith-West Piontier Provmce 
In the Punjab sugar-beet was grown on small experimental plots at Lyallpur 
foi three seasons between 1912 and 1915 from seed imported from France and 
Geimany, when yields up to 104 tons per acre were obtamed mth suoiose 
and glucose contents of 12 49 and 0 21 pei cent respectively It was also 
grown m 1918-19 at Gurdaspnr, wheie the suciose and glucose contents vaiied 
from 10 4 to 13 8 and from 1 00 to 0 31 per cent respectively " These returns 
aie not partienlai ly encouragmg The chief drawbacks are, howevei, that the 
hot weather comes on too soon to allow the plant to seed locally, and that it 
lequires some eight to ten irrigations, or more than twice as much water as 
wheat, durmg the rabt season when the demand for water is greatest We 
doubt, therefore, whether there is any futuie for the sugar heet m the Punjab, 
though it must be admitted that the experiments so far made have not gone 
far enough noi been on a sufficiently large scale to justify any final conclu- 
sions hemg based on their results There might, therefore, he a case for 
prosecutmg fuither investigations in the Punjab, should the crop estahhsH 
itself successfully in the North-West Frontier Province, an eventuality th§ 
prospects of which it lemams to consider 
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272 Sugai beets bave been grown expeiunentaUy at the Tarnab agncultuial 

,7 ,7 TTT ^ TT , -r. statioiiintbe Pesbawai valley foi the 

(6) iiithe Noitli-WestFioiittei Tioiince , ■, i i „ 

past SIX years, during wbich, period tlie 

yield per acre bas nevei been less tbaai 16 tons and bas usually exceeded 

20 tons, tbe inclusive costs of cultivation being only Bs 5 per ton A 

series of analyses carried, out betiveen tbe 5tb March and tbe 15tb May, 

1914 showed that tbe loots averaged 14 55 per cent suciose, and, as tbe 

quality improves from Apiil to June, we were mformed that beets m tbe 

lattei part of tbe season should average as much as 16 per cent suciose 

Tbe sowing season extends horn September to Movembei and tbe roots can 


be baiwested fiom April to June, tbe crop lequmng not more than six or 
' seven nrigajtions It bas also been estabbsbed that tbe plant -will produce 
fertile seed m tbe Pesbawai valley Fuitber tests, iiaiticularly on tbe 
chemical side, aie neccssaiy before these stiikmgly favourable lesults can 
be accepted as tjqncal, and it must not be overlooked that no factory tests 
bave as yet been made and that tbe geogiapbical situation of tbe Piomnce 
lendois tbe fuel problem of special impoitauce But, vben full allowance is 
made for these considerations, we aie of opmion that a strong pnma fame 
cage bas been made out foi the view that sugai beets can be successfully 
and economically gioivn in the Noith-West Frontier Piovmce Tbe diffusion 
piocess, bowevei, b}^ which sugai is extiacted from the beet, does not lend 
itself foi adoption in a cottage industry, as does tbe milling of cane, 
and tbe establishment of sugar beet among tbe ciops of the Piovmce pie- 
supposes tbe existence of a sugar factory capable of deabng with tbe roots 
when they arc groivn In other words, tbe factory must precede its law 
material, a t^roposition which no concern would seriously considei, unless 
it bad some alternative means of working lemuneiatively pendmg tbe develop- 
ment of its beet supplies It follows that tbe future of sugar-beet m this 
Piovmce depends upon tbe prioi festablisbment of a cane sugar factory in 
tbe Pesbawai vallo}', tbe possibility of which we bave foiesbadowed in 
Chapter VI Such a factoiy might then have an unique oppoitunity of 
oxtendmg its workmg season by taking up a lease of land for tbe purpose 
of heat cultivation, and by passing on to tbe manufactuie of beet sugar in 
April after tbe last of tbe mndiowed cane bas been crushed We aie not 
aware that a combmed cane and beet factoiy bas bitbcito been successfully 
established m any part of tbe world, though an expeiiment on these hues 
is said to bave been recently started in tbe Arizona State of tbe United 
States of America Tbe obstacles to such a combination bave, however, been 
climatic rather than mechanical, conditions suitable foi the cultivation of cane 
usually bemg unsuitable foi tbe cultivation of beet and mce vetsa Tbe 
Peshawar valley bas yielded practical results which appear to constitute it 
an exception to this rule It is because no autboiitatn e explanation bas yet 
been given of tbe conditions, whether of temperatuio or humidity, responsible 
foi this apparent pecubarity- of the Peshawar valley climate, that we 
hesitate to desciibe it as more than apparent and legaid it as of gieat 
importance that the beet experiments should bo contmued under more 
diversified agriculluial conditions and with moie contmuous and detailed 
chemical supemsion In particular the effect of unusually cold weather OJi 
the roots should be tested pud tbe possibility of progvessive deterioration 
in crops grown from local seed should bo investigated We consider that 
tbe local Agricultural Department should find time to continue this work, 
which is of unusual mteiest and which, if its results are successful, offers 
great prormse for tbe future of sugar m tbe North-West Fronker Province. 
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Summary of Conclusions and Recommendations. 

(J) W^ih the 'possible exception of the Nipa palm, ivhich may 'in the 
futuie lepay ‘investigation in Burma, ilic only altei native sowces of sugar m 
India of piactical inteiest aie the Pahnyia palm, the Indian Bate palm and 
the sugai beef 

(2) Of the two mam centres of Palmyia gui mannfaciuie. South Madias 
suffeis fiom shoitage of tappers and Uppei Biuma fiom shortage of fuel 

(3) In the absence of scientific investigation, the extent to which the existing 
industiy can be impioved is unhnotvn , hut it is unhhely that its decline could 
he anested in any event 

(4) Bifficulties of tapping, fuel, and tianspoit of the puce, and the 
inipi acticabihty of concenti ated and scientific cultivation owing to the piolonged 
unpiodnctive peuod of the tiee pieclude the oi ganisafion of a cential factoiy 
mdustiy foi the marufactuie of Palmyia sugai 

{5) Eastern Bengal is hy far the most impoitant centie of Date palm gni 
and sugai manufactuie 

(6) Much light has been thiown on the industiy hy Mi Anneft’s investi- 
gations which mdicate that, while here also the fuel piohlein is acute, iheie 
aie gieat possibilities of impioving hofh the yield and quality of gut iuincd 
out 


(7) These possibilities, combined with the short unpiodnctive period of 
the Bate palm, the inexpensiveness of its cultivation, its compaiative immumiy 
to seasonal vicissitudes aMd its heaiing season of foui months, justify gicat' 
hopes eithei of an impioved gw and sugan lefining mdustiy oi of a cential 
factoiy indusiiy fot the diiect manufactui c of Bate palm sugai 

(8) Fuithei investigations aie still lequued, paiiiculaily on the agiicul- 
iinal side, and these should now he piosecuted to a conclusion 

(ff) Othei Bate palm aieas offei definitely less pi aspect of development 
than Eastern Bengal, and investigation of then possibilities should he defeired 
until the inipi ovement of the mdustiy in Eastern Bengal has been attempted 

{10) The futuie of the sugai heet in India lies, if anyibheie, in ihe Noith- 
West Fionliei Province and the Punjab 

(11) In the Punjab lesults aie so fai discoui aging hut inconclusive, and 
fuithd expel inient should await the lesults obtained m the Noith-West Frontiei 
Province 

(12) Very f avow able yields both of roots and suciose pei acie have been 
obtained on the Tainab faun, and feitile seed has been pioduced 

(13) The cultivation of the ciop, however, presupposes a cential factoiy to 
'deal with the outtuui 

(14) An unique oppoitunity appears to ,he affotded of a combined cane 

and beet sugai factoiy in the Peshawai Valley 

\ 

(15) The beet experiments should, therefoVe, be continued undei moie 
divei sified agncultwgl conditions and with closei chemical supei vision^ 
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273 Before Tve proceed to consider flie steps necessary for the develdpiaont 
Inlroductor^ sugar industry m India on its manu- 

factuiing side, it is essential to realise 
the present condition of this branch of the industry and the extent to which 
it calls for impiovement That a seiious wastage of the sugar actually 
present in the cane occurs m the existing processes of extraction and con- 
version into both sugar and gur is already well-knoivn The Industrial 
Commission in paragiaph 89 of their Bepoit estimated roughly that 6f the 
«ugar grown in India one-third was wasted owing to inefBcient and primitive 
methods of extraction Thev have not publislied the calculations on which 
their estimate was based, but we venture to tlunk that the brief comparison 
we give below between the results of up-to-date methods of cane sugar manu- 
facture employed in other countiies and the lesults of the methods now 
prevalent in India will prove that the proportion of loss in manufacture esti- 
mated by the Industrial Commission is no exaggeration 

The processes followed in a modern cane sugar factoiy represent the 
result of long and laboiious scientific research work, to which many emment 
engmeers and chemists in various countiies have contributed As a result 
of their labours, machinery has progiessed stage by stage until, by the 
processes in use m all advanced countiies, the extraction of sugai fiom cane 
has almost, if not qaite, reached its commercial lunit A thoioughly up-to- 
date milling plant can to-day be counted upon to extract in the form of nuice 
as much as 96 per cent of the sugar actually present in the cane, and by, 
competent control in the boiling house 90 pei cent of the sucrose in the 
;)uice can be lecoveied as manufactured sugar In otliei words, by really 
efficient methods as much as 86 4 per cent of the original sucrose in cane 
can be placed upon the maiket in the form of sugar , though it must be 
admitted that it has yet to be proved whether the same results can be obtained 
by an equally efficient factoiy liom the cane at present groivn in Upper India 
It wiU be observed that in paragraph 336 of our Chapter on the manu- 
facture of sugar we assume an extraction of only about 80 ppr cent (9 5 out 
of an actual 12) of the total sugai contained in the Cane, in order to be on 
the sate side In India two articles of commerce aie made from cane, ms, 
gui and sugar . Gur may be biieflv defined as cane price in its natural state 
concentrated to sohdifymg point mthout having undeigone any material 
process of purification other than the addition of a small amount of alltali 
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or othei clanfving ingioclicnl and the lomoval of the scum When cleanly 
made it is a perfectly Aidiolesome food and there can be no objection to its 
consumption on Iiygienic gi minds Of the total weight of sugar manufactiiicd 
from the cane in India practically 99 pei cent is made in the form of gui 
'(whethei foi consumption as such oi for subsequent refinement into nhite 
sugai) against 1 pei cent made diiectlv in the form of factoiy sugar With 
gui here we include rah which onlj' differs fiom gin m being of a tlimner 
consistency, and which is mainly used for the manufacture of a crude sugar 
IviiouTi as Ihand The piocess is moie oi less confined to the Eohilkhand 
division of the United Piovinces and the pioduction of sugar from the rah 
IS accompanied by even moie vaste than that in\oIved m gur-making Gur, 
theiefoie, almost completely dominates the piesent position of the industiy 
111 India, and is consequentlj' responsible for the gieat bulk of the loss of sucrose 
involved in present methods of manufacture 

274 Foi many leasons, but mainly owing to the small and scattered plots 
Zou of sucrose tniohed tn present me- on which cano IS giown in India, gui is 
Hods of gm manufacture always made in small quantities and its 

manufacture is a cottage industry The canes arc either carted or can led on 
the head fiom the field to the mill and , must be ciushed as soon as po'^sible 
aftei cutting, if the best keeping quality of gur is to be tunicd out Jfany 
kinds of mills, some of them of the most piimitne desciiptlon, aic in use, 
but the 3 lollci non mill is giaduallj’' leplacing the less efficient types m the 
rjmt’s equipment Those small mills, svlnch are still w'oiked by cattle power, 
vdicii propel ly made and adjusted aio'-remaikably efficient, but for tw'o' mam 
reasons then extraction is m piactice pool In the majority of the cane 
glowing tracts the stiongth of the cattle is inadequate to turn a properly 
adjusted mill, and in consequence the lolleis are deliberately slackened off 
to bring them wnthm the wmiking capacih of the rjoUs cattle In the second 
place, little care is bostow'od on the mills bv the rvot, who allow’s them 
gradually to deteiioiato into more squeermg machines Milling results are 
thus very unsatisfactory, and foi the whole crop throughout India, wo doubt 
whethei the exti action exceeds on the ayeiage more than 55 pei cent of 
juice, coi responding to about G5^ pei cent of the total sucrose in cano with 
84 per cent of juice and IG poi cent ' of fibi e The juice is boiled in open 
pans by diiect fire to a thick consistency and on cooling solidifies It is the 
mass thus obtained which is called gui, and it contains fiom 60 to 80 per 
cent of actual sucrose accoidmg to the quality of the cane and to the care 
expended in its manufactuie The experiments earned out by Dr Barnes and 
Ml Claike in the Punjab and the United Piovinces lespectively justify us in 
concluding that not less than one fifth of the suciose in the juice is lost oi in- 
veited by the mdigenous method of making gur We theiefore get an extrac- 
tion of 52 4 per cent of sucrose fiom the cane wdien gui is made in compaiison 
with 864 obtainable m a modem sugai factoiw' The extent of this loss can 
be approximately calculated fiom the official statistics In the nme jeais 
] 911-1920 the aveiage area iiiidei cane in India (including Natixe States) 
W'as 2,717,750 acies annually wntli an aveiage outtuin of gur estimated ovei 

the same peiiod at 1046 tons poi acie, oi 2,843,033 tons altogethei, had all 

( \ 


, Note — These enlciiHtions require explanation in one or Imo paiticnlars An area of 26,410 
ncips lias been included for Hyderabad nccoidiiifi; to stitistics sejnntcly fiunislied to us ^ihieb are 
not at present embodied in the official returns The a^e^ag:o einbiaccs a period of less than nine 
Tears for a ieir unimportant aieas Most of these unimportant aieas, moicoTcr, return no 
estimates of yield, and it lias been assumed that then a leld per acre is the same as the average 
jiald of the rest of India ‘ 
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tlie cane giown been turned into gui The outturn in cane is not estimated 
in the official returns , but, talcing 9 per cent as a fan proportion of gui 
to cane for all India (and ive do not tlimk it is more), the above figuies 
give us a total iveight of cane per yeai of just 31 6 nullion ton» Of this 
very little more than 300,000 tons are directly manufactuied into sugai/ and 
unknomi quantities are used for 'sets and clieiving Here ive aie on speculative 
giound , but we hazard the followmg as a reasonable appioximation to 
the facts Yields being returned in terms of gur and not of cane, no 
allowance is required for sets wheiever tops only are used, a practice which 
gieatly predominates m the United Piovmecs, Bengal, Assam and Bui-ma, 
and IS probably followed on consideiable aieas m all Piovnnces Taking 
40 per cent as the proportion of the total cane area on which whole canes are 
planted and 5 per cent of the cane grown on this area as a standard allowance 
loi sets, this for practical purposes is equivalent to saymg that some 2 pei 
cent of all the cane giown in India is required to propagate the next year’s 
crop , or in round figures 600,000 tons Again, the aiea of Paunda canes 
m the United Provmces, the bulk of winch is grown for chewing, is 75,000 
acres, and may be taken to yield 20 tons to the acre or 1,500,000 tons in all 
Not all of these canes null be used for chewing, but against this must be set 
off the quantity of canes other than Paunda that will be so used Assummg 
that these two items balance one another, and that the weight of cane grown 
loi chewing in the rest of India is not more than double the weight of such 
cane in the United Provmces (a liberal allowance considering the fact that the 
total weight of cane grown m all other Provmces and Native States 
only exceeds that grown in the United Provmces by less than 30 per cent ), 
'we ariive at 4,500,000 tons as the amount of cane devoted to chewmg annually 
Thus of the 316 million tons giown 5 4 millions are used for other purposes 
and the balance of 26 2 millions is the quantity actually manufactuied mto 
gur, furnishing at 9 per cent g-ur on cane 2,358,000 tons of gur This cane 
may be credited with an average sucrose content of 12 pei cent, and will 
thus comprise a total available weight of sucrose of 3,144,000 tons, of which 
'only 52 4 per cent, or 1,647,456 tons, are extracted by present methods m 
'"the form of gur, agamst a possible extraction by^ thoroughly efficient methods 
in the form of sugar of 2,716,416 tons, involving a total loss including 
inversion of 1,068,960 tons of sucrose 

275 The second article deiived from cane m India is sugar made by the 
holt of suciose involved tn }>reseiit vacuum pan process Several grades aie 
melhode of sugar manufaahue manufactured but all go into direct con- 

sumption m India There are 18 factories which actuallv* made sugai direct 
from the cane by the vacuum pan process during the season 1919-20 (vide 
appendix IV), but none of them crushes more than 400 tons of cane per day, 
of 24 hours The whole of them together, therefore, do not turn out as much 
sugar as manv’' a single factory in Jav’^a, Cuba and Hawaii The equipment 
of these factories is on the whole faiily complete, but much of the machinery is 
of old design from which the best results cannot be obtamed As far as we can 
judge fiom the records we have been permitted to see and the data supplied 
to us, the manufacturing losses are considerable and piobably avoidable with 
better control It is unnecessaiy to describe heie the different processes em- 
ploj ed by the various f actories,^but, taking them together and basing oui cal- 
culations on the returns given us by the various factories for the season 1919-20, 
whiclnwe consider may be regarded as an average season for India as a whole, 
the average extraction of the mills is ofily about 60 per cent of normal juice, 
which IS equivalent to an extraction of 7143 per cent of the sucrose m the cane 
A yield of about 80 per cent of commercial sugar is obtained from the sucrose 
in. the juice. The In^an factories thus recover on the av'euige 57 14 per cent. 
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of tlie oii^nial SEcrose in cane and tlierefore fall far short of the 864 per cenf< 
attained by thoroughly efficient factories in other countries If we assume 
here also a suciose content of 12 per cent m the cane, we arrive at the following 

results — 

Cane crushed annually 300,000 tons 

Sucrose content ^ - 36,000 „ 

57 14 per cent of the above recovered as sugar 20,570 „ 

If the same amount of cane had been crushed in a factory recovering- 
86 4 per cent of the original sucrose, 31,101 tons of sugar would have been 
obtained, and 10,534 tons added to India’s supply 

276 We should have Weed, if possible, to illustrate the magnitude of thesd 
DtpicnUij of estimating tnoneg value losses in terns of money , as money 
of total sucrose lost valuos, the measure of which can be 

gauged by the ordinary man, make a far moie forcible and general appeal 
to the imagmation than can any statement of a particular commodity 
expressed in mere quantitative terms But it must, in the first place, he frankly 
lecogniscd that the calculations made in the two preceding paragraphs them- 
selves icpresent nothing moic than the maximum gam theoretically possible 
with the existing area and methods of cane cultivation m India, and that in 
practice this gam cannot even approximately he achiei ed A large pi oportion 
of the cane vlucli is now gioivn, and will continue to he giomi, in the various 
Provinces is so situated that its conversion into sugar in a modem factoiy 
IS out of the question The indigenous and wide-spread demand for gnr also 
is one that must obviously contmue to he met so long as it exists, and it would 
be idle to contemplate any very rapid supplantmg of the taste for gui among 
the poorci membeis of the population hj the taste for sugar 
For a long time to come, therefore, a laige quantity of the cane gi own in India 
will continue to be manufactured into gui Still, subject to these ob- 
vious Inmtatioiis, the ^figures of loss in suciose wo have there given are 
an appioxiraate lepiesontation of conciete facts, and do serve to indi- 
cate the absolute maigin vuthm which, on the existing supplies of raw 
material, saiings aie possible to a gieater or less degree accordmg 
to the pitch of efficiency to which the manufacturing industiy, both of sugar 
and gui, is laised When, however, we tiw to conveit these figuies of loss 
into teims of money, much moie seiious complications arise What price, 
ior instance, shonld be taken for the purposes of this valuation ? Present 
puces both of sugar and gnr aie admittedly abnormal , but it is impossible 
to foretell what the normal puces of even the compaiatively near future •mil 
be Again, if the money values aie to be applied to the maximum quantities 
of sucrose lost, as calculated above, then we aie assuming a position in 
which more than a million additional tons of Indian sugar are suddenly 
thro-wn on the market, an assumption which could not he Ignored in fixing 
the price at which it should he valued If, on the othei hand, any other 
method of valuation is adopted, not only do the two representations of loss — 
m quantity and value — cease to heai any relation to one another j but -wo 
are at once involved m a maze of suimise as to the pieciso lines on which 
the Indian mdustry will in fact develop (eff, by the spread of small power 
gnr plants, by the manufacture of gni in large factories or by the lapid 
supplanting pf gnr by factory made sugai) , the degree of development 
probable on each line of advance and the extent of the saving m piesent 
losses which each •will secure When all these assumptions have been made, 
Tve thmlc that the lesnltant calculation will have ceased to command either 
interest or value. But the most serious objection to any money presentation 
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of 6xisliiig losses IS tile fact tliat it would lepresoiit a gioss valuation only, 
and would take no account of the extra capital, worlang expenses and labour 
involved in the more ef&cienjt methods necessaiy to recover this value It is 
obviously out of the question to attempt an assessment of these for the whole 
of India , and, smce ivithout them a gioss valuation of present losses would 
be meaningless, we have reluctantly come to the conclusion that we must be 
content ivitli the quantitative estmiates already given Propeily appxeciated, 
these estimates, theoietical as they aie, should enable the genleral reader to 
lealise the gieat scope there is for improvementhn the manufactuimg mdustiy 
of India quite apait fiom the impiovements on the agricultural side dealt 
with in Pait I of this Repoit A calculation by Mr Padshah of what is, m 
his opinion the money value of these losses unll be found m Section II of his 
Supplemental}' Note 

277 In tlie precedinig paragiaphs of tins Chapter we have endeavoured to 
Fosstble melhoch of reducing presmt S^ve an idea of the losses of suciose 

losses which occui m the Indian sugar mdustry 

as it IS at piesent earned on The problem befoie us on the manufacturmg 
side IS to suggest ways m which they can be i educed There are no less 
than eight alteinatne methods of dealing with cane and its products to be 
considered These are' — 

(1) The mtioduction of less costly and nioie efficient methods of manu- 

factuiing gui on a small scale 

(2) An extension of the manufacture of sugar diiect fiom cane in large 

factories, combined v ith improvements in the processes followed 

(3) An unpiovement and, extension' of the manufactuie of white sugar 

fiom lah 

(4) The manufacture of white sugai direct from cane m small factoiios 

ciushing only one or two tons of cane an houi and boiling in 

open pans 

(5) An extension! of the manufactuie of sugar fiom gur m large factories 

combmed with improvements in the piocesses followed- 

(6) The manufactuie of gur m laige factoiies 

(7) The manufactuie of muscovado sugar or some other mtermediate 

product diiect from cane in small factoiies 

(8) The mtioduction of the manufacture of white sugar from muscovado 

sugai or othci intermediate pioduct m laige factoiies 

It IS our consideied view that the first two of these lepresent the main lines 
ot development of the sugai industry m India For leaSons which we give 
below, we are of opinion that the third, fouith and fifth must be luled out 
Tlie possibilities of-the sixth, seventh and eighth appeal to us veiw limited, 
but we make lecommendations in the follovnng Chapter mth a view to 
socuiing that they should be tested 

278 A biief description of the hel piocoss of making rob, or massecuite 

, , , and separating vliite sugai from it vnll 

Met/ioas rejected as uneconomie „ i y, i. cl i. c 

luinish the justification for our view 

(ci The manufacture oj white sugar that it is m the best mtciosts of the 

fiom rah ^ Indian sugar inidustry that theie should 

be no extension of this wasteful system It should be mentioned that it is 



206 


THF PEOBtraiS 


mainly found in tlie Koliilkliand dnision of Uie United Piovmces and that 
' IT \s estimated to produce some 250,000 tons of sugar annuallv The first 
stage m the piocess is the boiling doAni of the juice This is done in a 
-senes of five pans vliich aio placed in the foim of a cascade ovei a furnace 
constiucted to bum megasse andTiash The pans are hcmispliorical in shape, 
those of a t-vpical'&e? in EoliiUdiand having the following dimensions — 

Top Pan No 1— Diametei 8 feet, depth 2 tcet 4 inches 
Pan No 2 — Diameter G4 feet, depth 2 Icct 
Pan No 3— Diameter 5 feet, depth 1 foot G inches 
Pan No 4 — ^Dianietei 5 feet, depth 1 loot 6 inches 
^ Finishing Pan No 5 — Diamctci 3 feet, depth 9 inches 
Al l installation of tins kind woiks about 10 honis in the 24 and deals on 
an aveiage vith 90 maunds of puce a daj, though, nhen weathei conditions 
are laioniable loi eiapoiation and combustion, this ma^v go up to 100 maunds 
We liaie assumed that the exti action obtained bj the oidmaiy iron mill used 
bv the ciiltivatoi is 55 parts of juice pci 100 of cane On this basis 164 maunds 
of cane ivould be icquired daily to keep an installation dealing with 90 
maunds of juice ui full voiking and 182 maunds if the installation deals 
Aiitli 100 maunds of juice One bullock mill can ciush about 2 maunds of 
cane an hour A heJ of the size desciibed aboie, therefore, lequiics 8 or 9 
bullock mills to keep it supplied uitli juice It is, houeier, usual to find 
some 12 mills clusteied lound a hd m Eoliilkliand 

The juice is boiled doira to a massccnite of appioximatoly 85° 
Biix as compared mth 95° Brix obtained in a modem factory ivith 
vacuum evapoiation The juice is mciely heated in the first pan Tn the 
secoiut and thud pans it is also claiified, sodium caibonatc and the juice of 
the vegetable Lnomi as hlnndi {IIibi$ci(s escttlenius) being used as claiifjing 
agents It is concentiated to sjiup iii the third and fouith pans and is boiled 
doini to the final pioduct, lah, in the finishing pan The scum is lemoied 
by peiforated non ladles and is stiained thiough muslin, the sjmip so obtained 
being letumed to the pans The following analises give the composition -of 
tipical lab 01 massecuito made in Eohilkhand — 


Jujcc 

Rnb or mis'-ccuitt 

Sucrose 

( lucoso 

Sucio^o 

Glucose 

Ash 

15nx 

Pnrifj 

per CL it 

])er eeut 

jicr cent 

per ccut 

j)cr cent 

1.6C 

0 39 

72 05 

C51 

132 

SIS' 

65 07 

15 88 

0 00 

72 70 

743 

16G 

E6 0 

81 05 

15 26 

213 

Ci 11 

I3f6 

2 64 

67 0 

74 CO 

12 55 

[ 2 13 

0 21 

11 17 

2 50 

87 4 

73 '0 


The hot masseeuite is lun into a senes of small eartheiiAviie coolers in 
which it IS kept in violent motion until ciystallisation commences. It is then 
pouied into spherical eaithemvaie vessels known as glmuas wdiich hold 
appioMinately 120 lbs of lah These are stored foi twm oi tliiee months 
and aie then taken to the neaiest market Avheie they aie sold to the iiuliioious 
small local lefineiies Avhich, it need hardly be said, aie quite distinct fiom 
ihe hige lefinciies winch manufactuie sugai fiom gui In the lefineiies the 
pots containing tbe masseeuite aie broken and then contents aie tiaiisfeiied 
to bags These aie slacked in pilots of tweh'c and aie piessed down bv the 
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ftiet The molasses exudes tliiougli the hagE and luns off in small diams 
This piocGss lasts about eight houis, aftei i\hich the resultmg pioduct is 
icmoved from the bags to aiiothei loom m the lefiiicry yhere it is stacked 
to a depth of thiee or foui feet on bamboos coieied with leods or cotton 
stalks There it is covered with a layei of water weed kno-wii as siitai, which 
IS relieved on alteniate days After a month’s treatment m this way, tlie 
upper la^ei which has become bleached is scraiied off I’uitliei scrapings 
take place on alteniate days, the renewals of water weed continuing during 
the iirocess Each scrapmg is darker in colour than its predecessor The 
sugar made by this process is knovTi as IJiand Local dealeis estimate the 
average yield of iaJ), or massecuite, as one-fifth the weight of ]uice On the 
basis of the extraction we have mentioned above this is equivalent to 11 
maunds of lab to 100 maunds of cane The wastefulness and inefficiency of 
the process are sufiGciently demonstrated hy its net result, which is 4 per cent 
of sugar oiilj as agauist 9 5 per cent which we estimate as possible m a 
thoTougiilv efficient factory In these cncmnstances it is obvious that the 
jiidustiv Avould he unable to withstand the competition of factor}' sugar, w^ere 
it not that its pioduct commands a special market and sentimental reasons 
bring m a considerably higher iirice for it than rules for factory sugar It 
IS equally obvious that, in spite of that higher puce, -the cultivator cannot 
receive' what we consider a fair puce for liis cane , and m practice it is niamly 
Ills indebtedness to the manufacturer (Jcliaadsa) i) which secures the latter 
Ins supplies of lai/ material If this diminishes either as a result of the 
extension of co-opeiative activities or of the ability of the cultivator to sell 
Ins cane elsewhere, and if the pi 03 udice agamst factory sugar disappears, as 
iheie is eyery reason to believe it wall, the he\ process appears to us to he 
doomed to extinction It has, in our opinion, no future before it and we have, 
theicfoie, no recommendation to make regarding it, 

' 279 Oui reasons fo,i disappiovmg the establishment of small factories 

crushing only one or two tons of cane 
[b) Vuect imnufactnre of white snijar an hour and boiling in open pans for 
tn mall factories with open pan hoihng j-jjg manufacture of w'hite sugar may be 

veij’- briefly stated We are convmccd 
thaf such factories are doomed to failure, as low outturn and consequent high 
costs of production w'ould not allow them to compete against large modern 
factories turning out the same pioduct The loss of ciystalhiie sugar which 
would occur in the boilmg process would be leiy heav}^ and the high pi,o- 
poition of molasses which wmuld he produced and which is inevitable m any 
svslein of open pan boiling w'ould be w'astefully disposed of In the manu- 
facluie of gui there is no separation of sugar from molasses They are 
Eold and consumed together, and the above w'aste is avoided "Wo are 
fortified in this conclusion by the results obtamed at the small Govern- 
ment factory, erected at Nawmliganp near Baieilly, in the United Provinces 
winch w'e have had an oppoitunitv of visiting and the history of which 
'^vo have sludiod Since much was at one time expected of this experiment 
and the question of its disposal is, we understand, now under the considera- 
tion of the Local Government, we make no apology for going into the matter 
in some little detail 

280 The factory owes its origin to the alarm which was aroused about the 
(?) Ongin and objects of the Xaircib~ hegnmmg of 1911 by the grownng iinpor- 
gnnj factory tations into India of cheap foreign 

sugars The threat to the indigenous sugar industry was regarded so 
seiiously that a resolution was introduced mto the Imperial Legislative CounciJ 
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ui Mareli, 1911 by one of tbe Indian non-ofllcial merabers pioposing tbe 
enbancement of the duty on impoited sugars to tlio extent nccossarv to 
enable the indigenous mdustiy to sur\ivc The lesolution ^^as opposed by 
the Government on the ground that they weie alieady doing their utmost to 
improve methods both of cane cultivation and of sugai manufacture through- 
out the countiy , and they paiticulaiiscd the small po\\cr plant then being 
demonstrated at the Allahabad exhibition by Mr W Ilulmo on behalf of 
the exhibitois, Messis Blair, Oampbell and IMcLcnn This vas a plant 
designed to turn out 14 tons of sugar pei day of 21 houis, with a fne i oiler 
mill and a sugai house equipment dilTemig little fiom that of a largo factory 
except in the omission of an iiitci mediate vacuum e\apoiatoi In puisuance 
ot the assuiaiico given in the Impel lal Council the vholo question of the 
impioiement of the indigenous industry vas refened to the Board of 
Agiicultuio of 1911, vliicli unaniraoush recommended amongst other measures 
the ippomtment of a Sugai Engincei The Government 'oi Indn obtained 
the Sccietarv of State V sanction to the ci cation oi this post undci the control 
of the ITnited Pioviiices Goveinincnt foi thieo rmiinifaetunna se.isons and 
ip the appointment of Itli Ilulmo to till it It was explained that the object 
m MOW ivas to fulfil the jilcdges gn on in Council the pio\ious March and 
that Itli Hulme would be icquiied to improve indigenous methods with small 
plant This aim was also put befoie the Local Go\einnicnt when Mi Ilulme’s 
services w'cre placed at its disposal and an aUotinent liom Iinpeiial 
le^cnues was made to it to meet the ciitiie cost ol the scheme The 
oiigmal teim of the appointment has been extend'^d lioin time to time 
and ilr Tlulme’s engagement did not actually teiminate till Apiil, 1919 Ills 
activities weio, theicfoie, diiectcd to the designing oi a plant ol tlie sni.illest 
dimensions woikablc on a commercial basis and cniploMiig the simplest 
piocesses and iiiachiiien possible wath a view to obviating the nocossitj lot 
highly, skilled management and technical supenision , and dining the soaxoii 
1914-15 ho oiectod a small factoi\ adioining the Go\crnmcnt Agiicultuial 
Station at Nawabgani foi the maqufactme of cnstal sugai oi gui alteiiiatuelv 
as ciicumstances might dictate 

281 Modifications in and additions to the original plant have been made 
(n) Desenpt on <f the ^cwalganJ from time to time , but the iollow-ing is a 

description of its mam teatures The 
mill IS a compact aiiangoment of eleven rollers and is capable of ciushmg one 
ton (27 2 maunds) of cane per hour There are no intermediate megasse 
cariieis such as are usually found wuth multiple mills The megasse passes 
iiom roller to rollei bv gravitation and is finally deliveiod on to the filing plat- 
form in fiont of the steam boilei fioin Avhcncc it passes into a specially constinict- 
ed megasse furnace attached to the boilei The juice iiom the mill is pumped 
to the top of a Avooden chambei and m theie ticated with SO. The sul- 
phured juice IS limed to neutrality and healed by moans of steam coils in 
claiifieis The cleai juice is decanted off, passed tluough bag filteis and taken 
to the CAxaporator The evaporation is earned out ui a film evapoiatoi of the 
■\Yetzel pattern provided Avith a revoh'mg cvhnder of copper pipes and heated 
by exhaust steam from the engine that dines the cane mill supple- 
mented bv a small quantity of steam diiect fiom the boilei s The juice Avhen 
^ugai IS made is concciitiated to a density of 40 degiees Beaume and put into 
CIA stalliseis to giain out Aftei giainriig the sugai is sepaiated fiom the 
molasses in a centrifugal machine and diied The civstalliseis, defecatois 
and centiifugals aie ot standard pattern, and the most stifiaiig and novel 
feature of the plant is the mill, Avhich is capable of giA’ing a A^eiy high 
extraction In 1917-18 as much as 83 11 per cent of the sugar in the cane 
was reported to have been extracted on the uv'ciage thioughout the season 
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It IS, m fact, the cfBciencj of the mill winch has emphasi'^ed the chief eh feet 
ol the plant as a ^\holc, namely that the o\.iporating capaeitv has nof been 
cqu.il to the crushing power Tins defeet apart, ho\\c\er, both the machinery 
and the design i\crc pronounced bv our technical membcis to bo exccllniit 
and the best of Ihcu hind . 

282 Na-wahganj appears to lia\e heen selected as a site for the factorj- 
(ntj lUrciulh hetausc a nucleus of the oaiic supply 

could be counted upon from the farm and 
little difficulty was anticipated in etTecting purchases from the noighhounng 
cane growers This anticipation has not been fulfilled, as the indebtedness of 
the cane groiveis to the local Ihaudsayies has enabled the latter to maintain 
a film hold upon them and laigelv to prevent the delueiv of then cane to 
the factoiy Only m one year has the factorj secured a full supph of cane, 
and this has natuially opeiated to rendci its financial icsults nioie ullfa^oll^- 
able than they need otheiwisc have been iVnd since ‘•hoitago of rav material 
atfords no valid basis foi condeinmng the plant, vc inopose to confine our 
e\ammation of its financial aspect to the i eai in w Inch it did not laboui under 
this oxtiancoiis disadvantage This was 1917-18 when the worhmg sen'^on 
extended ovei 103 days We repioduce below the Profit and Loss Statement 
issued by the factoi}" foi that jcai 
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3, SSI 10 C ; 

|2 Price of l,n0 5' iinmids en 

2,318 3 C 



i crcclittil info 1 rtasur\ 


3 Cost of 3G718 innunds sngi-canc 

13,372 0 C ! 

! > Mi uIlnifouH rcci ipN 

503 9 0 

4 Cost of fad 

1,20 19 9) 

i I A nluation cf ^0 G » nnuutls of snimr 

1,1-8 7 0 


1 

1 

j 11 ock a* Hs 1 J 1 


C Oilier norJvinit exiwnses 

1,739 10 0 j 

j 5 Anluation of C'^ lA nnnnds STit^ar 

1 3SS G 3 



. Hpent t cctl Inni makjijpniul lovi 



\ 

1 in tmiiMl, I'c , it r ~ 15 


C Profit M 

7,'' 19 1 11 

1 C Aaluntion of 175 rmp'\ kiro cnc oil 

lOJ 0 0 



j tins 

1 


To‘5l 

33,710 9 0 

I i 

I Totnl 

' i 

*’3,713 9 0 


The statement, it will be obseived, is mcoraplete and inahos no allowance foi 
citliei Intel est on capital chaiges or depreciation TJie establishment chaigos, 
also, include nothing on account of ^fi Huhne’s salaiv, although he was m- 
chaigc ol the factory tluoughout, or of the salary of the Chemist who a'^sisted 
hull The total cost of the plant up to that vear had been Es G7,810 agam 
excluding the cost of Mr Hulmc’s own sennees in supcrvismg its erection 
Depreciation on this at 5 pei cent (Es 3,392) reduces the profit retunicd tq 
Es 4,557, which woiks out at a retuim of only 6 7 pei cent on capital outlay 
As an optimiini lesult this is only moderatel.v encouraging , but, as we have 
pointed out, it IS based on what aic leally incomplete accounts both of capital 
cost and of worlung expenses , while no jirovision ha': been m ide foi working 
capit.il Mlien these defects ha\e boon lomedicd, it is obvious that the per- 
centage of piofit returned must be inatenallv icduced iloroover the inclusive 
L3ISC 3H 
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■cost oi tlie catie was only 5 91 amias a maund, wliereas we estimate the piesent 
day cost to the cultivator of raising the thin, indigenous canes of Upper India 
as being between 5 and 6 annas a maund and, as will be seen fiom Chapter 
XIX, regard 6 annas a maund as the absolute minimum which any factory, 
, should give for its cane, that is, even when the price of sugar is well below the 
Ks 14 5f) per maund which the Nawabgaiij sugar fetched m that year And 
once the cane cultivator is released fiom his financial entanglements, he has 
afwajs the alternative of converting his ovui cane mto gur vliich at that peiiod 
was selling at Rs 5 to Rs 6 pei maund, giving an equivalent gur value to the 
cane of 7 2 to 8 7 annas Such a price as this for its cane would of course 
have neailv if not quite absoibed the factoiy’s profit 


283 In mvestigating the reasons why so small and precarious a profit was 

, ^ n r j- 7 obtained even in the best vear we shall 

(tv) Causes of failure .4. . , -i 

still confine oui attention to the returns 

of actual voik done m that jcai not inciely because it exhibits the factory 
at its best but because in othei yeais gui also was manufactuied and the 
■mistake was made of not keeping the lecoids distinct foi the two products 
(The returns foi those yoais aie in consequence largely iiniiitelligible 
According to the lepoit foi 1917-1918 the sucrose content pei 100 can'e was 
12 27 and 'the sugai obtained pei 100 cane 5 0 Theie is no lecoid of the 
polarisation ol tlic sugai obtained in this ^oal, but taking the highest figuie 
recorded in the report for 1916, viz, 99 77, the process used m this factory 
recovers only (6 OXysoy or) 45 53 parts of suciose as crystalline sugai pei 100 
sucrose m the cane We have alicady pomted out that the mill 
gives a high oxpiession and, if the published figuies in the icport of 
1917-18 may be accepted, ot the total loss of 54 47 pei cent oi suciose 
incuircd in inaiiufacUno, onh 16 89 poi cent is attiibutable to the milling, 
leaving iio less than 37 58 pei cent attiibutable to the boihng In othei words, 
the gain due to the supciioi efficiency of the factoiy’s crushing plant as 
compaied vith those of othei lactones in India was far more than counter- 
balanced by the inefficiency of the pioccss 111 the sugai house And these 
losses aic inevitable so long as cvapoiation is effected under atmospheiic 
pressure , so that theie is little piospcct of i educing the veiy high cost of 
manufacture winch woiks out at Rs 12 41 foi eveiy maund of sugai (with 
its pioportionate icsiduum of molasses) produced We point out m 
Chaptei XIX and illustrate 111 Plate No 25 that factories woilang unth 
such a low cfficieiicj" cannot pay a piice foi cane on -the shdmg scale we 
pro230se which will enable them to compete with moie efficient factoiies 
extracting fiom 7 5 to 9 5 paits of sugai pei 100 cane This alone, in our 
■opinion, is sufficient to eondenm the Naivabgaiij iilant 


281 Oiii conclusion is, therefoie, that the problem Mr Huhne was sef'to 
(r) Bf^posal of the Bambpanj fac- solve is msoluble and that no advantage 
- IS to be gamed by the contmuance of the 

ijactoiy on its piesent Imes , Had its activities been directed entiiely to the 
„mapufaptuic 1 of high-class eating gui, the expeiiments on which .appeal to 
.„Iiavo been only, lialf-heaitedly, undertaken, the result might have been different , 
but we do not lecommend, that this should now be done, , since consideiable 
-r furthei,outla 3 ’^, would beuequucdto lestoie the balance between the evaporative 
, and the ciushmg capacities of the plant, and it would m any event be 
fUecessarj'' to lemove it to a more suitably located site foi the supplj’’ of cane 
, iWe deprecate disposal of the factoi}’^ as it stands , _because \his would 
encourage continuance of white sugai manufacture by a method which we 
regard as commei cially„ unsound Nor would ive advocate fhe transfersof.thq 
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■plant to tliG Sugai School tlio constitution of \sliicli -uo «Iiall projio--e in 
Chaptoi ^ Some time maj elapse licforc the School comes into henig, 

and when it does it require foi demoii'^tnlinn piiiposr^ fiitire^’ i.rv. n’Hl 
up-to-date machiii'ery All things considered, ue are oi opinion that the 
United PiOMUces Go%-ernment should find means of using the oxcollont nulling 
, plant piofitablr on oi iii connection a\ith one or othci of its sugai le^c.ircli 
stations, and that so much of the rest of die maclnncry as is of standard design 
r-should ho sold to existing sugar factories 


285 We next pass to a discussion of the possibilities of the gur refinmg 
(c) lHann/acturc of titgar jfrem gur tn nidusil\ We Mould state at the out'^ot 
arge faclorus considci tluit an cxtou'^ion 

•of the pioduction of sugai fiom gur uould in the long lun pro\c ol ad\autagc 
, to the Indian sugai industry Oui eiiqunies in India and Java and tlio 
expel lence udiicli some of us have of otlici gieat sugar producing countiies 
linage com meed us that the best results are obtained when cane is com cited 
into a marlvotahlc pioduct foi diiect consumption, ulicthci m the form of 
gur 01 sugai, at the place uheie it is gioavn It is niulonbtcdl} tine that tlie 
position of factories avhich icfinc sngai fiom gni has uupioaod gicatlv in 
recent years, and that they haam shared in the general prosperity resulting 
from the high jnices avlucli haae lulcd foi sugai But it cannot be 
loamrlooked tliat they aie compelled to avoik anth raav material of poor 
quality fiom aahicli they obtain a relativeW small piopoition of sugai, and 
that, should thcie he a liena^j’' fall in prices, they aaoukl find it mcieasmglj 
difficult to avithstand the competition of factoiios manufacturing sugai dncct 
■'fiom cane The refinmg industry has to face the losses mcinicd in taao 
processes, the manufactuie of gin and the manufactuie ol sugar Our 
'Cnqumes shoaved that tlie Indian refineries obtain on an aaeiage not more 
filian 45 pei cent of sugar from gui On the assumption aac haae adopted 
"thioughout, that 9 tons of gur aie on an aaeiage obtained from 100 tons of 


cane, tins means that lefmeiics iccoaci 4 05 tons of sugar fiom eacra 100 
' -tons of cane against the 9 5 tons aahicli are consider should be obt nned m an 
' up-to-date Conti al Uactoiv woikmg dncctla on cane An nuluslra' aahicb 
obtains as little as this cannot, except in abnormal concbtions such ns haae 


proamiled since 1915, affoid to pay a puce for gin aahicli, aahen aaoiked out 
.in terms of cane, aaill cncoinage the cultivator to gioav canc, still lo«:s to 
extend the area undei it and increase the yield per acie by inacstmg capital 
in impioa’'ed metliods of agiicultiire If the sliding scale foi the pin chase of 
■cane aaliich aac propose in Chaptei XIX is adopted, the piico paid by a 
factoiv obtaining 4 05 pei cent of sugai fiom cane aaouhl be the piicc of 
2 025 inauuds of sugar for 100 inaimds of enne With sugai at Bs 12 pci 
maund, this works out at 3 80 annas poi inauiul of canc and aaith sugar at 
Us 20, at 6 48 annas The first of these prices foi cane is very much holoar 
and the lattei is only slightly above the figuie at which we place tho cost of 
production of cane in Upper India at the present time The gnr icfining in- 
dustij also suffers from the handicap imposed bv the lioavy fioight on it*? raw 
mateiial ivlucli is often bi ought from great distances So far as ve can see, 
the only advantage it iiossesses is that, bv collecting tint law matcnal jioin 
scattered areas, it overcomes, though in a vcri' expensive manner, the gicafc- 
est difficulty which confronts the factoiy in India, that of obtaining adeqtiatii 
supplies The proposals vhicli we make in a subsequent Chapter with tho 
obiect of socuimg concentrated areas m the neighbourhood of tho factory will 
we trust, ohxnatc this difficulty m a more effective manner We arc, therefore, 
unable to take a liopoiul view of the future of the gur refilling mdu«lry in India 
or to support auv suggestions foi its c' tension 
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Summary of Conclusions and Becommendations, 

(1) Of the total quantity of cane sugar ptodnccd in India 99 per cent is 
'iwncd out pumauly as gui or lab aqainst only t pei cent pivdiiced 'd'lrec^ 
fiom the cane as factoiy sugar 

(2) In gw manufactw e 34 pei cent of the suciose in the cane is lost 
01 inieited compaied with the lesidis ohiainahle hy an up-to-date sugar, 
factoiy 

(3) The Committee calculate that this means foi all India a loss of 
1)068,960 tons of suciose 

(4) Sugai factoiies in India, mainly owing to mefwicni nulling, lose oit 
an aveiage about 29 pei cent of the suciose in the cane os comiiaied with the 
results obtainable hy an up-to-date factoiy 

(5) The Committee calculate that this means foi all India a loss of 10,$3£ 
tons of suciose 

(6) These fiqwes lepieseni the theoieiical limit of possible impi ovemeni } 
but this cannot in piactice be even appi oximately attained 

• (7) The manufactw mg piohlcm is to decide hy what lines of impi ovement 
these losses can be most matei tally i educed 

(8) The manufactw e of white suqai fiom lab is most wasteful and cannot 
swvive, if the piepidice against factoiy sugai disappeais and the cane-qiower 
IS enabled to sell his cane elscwheie 

(9) The diiect manufaciwe of white sugai in small factories with open 
pan boiling must also be condemned on the giounds of high cost of 2 Hoduction, 
heavy losses of ciystallme sugai and an unduly high piopoitioii of molasses. 

{10) This conclusion is suppoited by the lesults obtained at the smbll 
Goveinment factoiy at Naivabgaii), United Piovmces, which has pioved a 
comnieicial failuie despite the excellence of its design an'd) equipment 

{11) The Nmvabganj factoiy should now be closed, use should be found 
locally foi its highly efficiency milling plant and such paits of the lest of the 
plant as aie of standaid pattern should be sold 

{12) Gw lefimng in laige factoiies has also no futwe hefoie it , as the 
low quality of its lato matenal and the heavy losses inevitable with the com- 
bmatioii of piocesses by which the sugai is manufactw ed lendci the industry 
incapable of withstanding efficient competition in noimal times 
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CHAPTER XVIII. 

0 

THE JklANHPACTUEE OP GUR 


286 In tlie piecedmg Chapter we have given a very hrief desciiption of the 

processes of manufactnruig gar, known as 
Present methods of manvfaetnre i 

■' gTil in the Bomhay Presidency and jaggerv 

ihroughont the lest of Southern Lidia and Buima This was necessary in order 

to-illustiate the maui thesis of that Chapter, which is the extent of the losses 

which occui in the inanufacturmg pioeess adopted in India As we now pioceed 

to make detailed recommendations foi impiovmg these processes in the case of 

gui, some amplification of that defecnption is necessary In order to avoid ovei- 

loading this pait of our Report with detail, we shall give only a general sketch 

of the mdustiy, and it must he understood that there are somewhat wide 

variations m the local practice 


287 "We shall commence -with the first stage m the piocess, the crushing 
. The pestle and mortar null was m geneial 

0 ) rnsitng purpose m India up to the 

middle of the last century, and this veiy piimitive foim of null is described by 
Sleeman, Mis Parkcs and other writers who had an mtunate Imowledge of the 
lural India of that period It has completely disappeared, and the wooden 
roller bullock mill which supplanted it is only occasionally found m the most 
baclcward parts of the country lion mills aie now in universal use all over the 
gieat gur-producmg tiacts of India The most common form of these is the three 
1 oiler null, though the less efficient two roller miU is still fairly common m some 
parts The use of the lattei is, however, dying out, the efforts of the Agricultuial 
Hepaitment havmg done much to hhsten its extraction Experiments carried 
out on Goveniment farms have shoivn that a high extinction of juice can be 
obtamed by the best type of three-rollei mdl when it is woikmg properly Indeed 
it is doubtful whether any type of miU could be evolved which would give a 
higher extraction of juice from a single crushmg But it is obvious that the 
bettor the extraction fiom a null worked by bullock power, the heaviei the stram 
on the bullocks All the witnesses before us who had practical experience of 
the crushmg of the cane ciop by bullock mills laid great stress on tins pomt and 
were agreed that the deterioration of the cattle m consequence of the heavy 
demands on them durmg the crushmg season presented a seiious obstacle to the 
introduction of better methods of cultivation There can be no doubt that, if 
this deterioiation could be expressed m terms of money, the figuie would be a 
very high one 


To show what can be done" under the best conditions, that is, when a thjre§- 
roller mill m pioper order is worked by cattle of good quality, we give th,e' 
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following lesultb winch weie obtained m the United Provinces from the medium 
indigenous cane Imoivn as Dilvclian — 


Tj pe of mill 

Mnnncls of 
cane crushed 
per hour 

Maunds of 
juice cxpreipoJ 
per 100 maunds 
of cane 

Maunds of 
juice cxjircssed 
per 100 maunds 
of juice in 
cane 

Three rollei iron Imllock mill with 8 

2 53 

GGS 

80 5 

moll rollers 




Three roller iron bullock mill with 0 

183 

50 7 

717 

inch Tollers 





Such high efficiency as this cannot, however, be obtained for any length of 
time by cultivators with tHeir light and often under-fed cattle Our e\animation 
of the megasse from numerous village mills made only too evident the loss of 
efficiency which results from the loosening of the mill in order to reduce the 
stiam on the cattle and so to enable them to get through the crop Whilst the 
enquiries we made on the spot showed tliat the extraction obtained by the 
cultivatois’ mills vaiicd between unde limits, they also showed that for the same 
type of mill an,d cane it did not reach the figures given above Differences m 
canes and m mills weic responsible foi the variations to a far less extent than the 
lack of the powei iiecessaiy to woik the mills at their full efficieiicj' The canes 
of Uppei India eon tarn a high peicentagc of libie, 16 to 18 pei cent being usual 
The thick canes of Southern India contain much less than tins, and it follows that 
the lowest extinction is obtained in Noithcni India and the highest m the 
Peninsula As has been alieady stated, ivc estimate that, o\ei India as a vhole, 
the cultivatoi obtams on an average not more than 55 parts of jmco pel 100 
of cane 


288 The mill is always neat the boiling house and the -juice is usually taken 

fiom the mill to the pan m kerosene oil 
(5) 01 inj though the eaithcn jar, oi glnora, is 

still sometmies used foi the purpose The boiling house is a mud hut -svith a 
thatched lOof Th)e most common fulnace is merely a circular hole m a raised 
eaithen platform at the end of the hut The pit of the furnace is level Vith the 
floor of the hut and the furnace is fed thiough a laige apeituie m the front of the 
earthen platfol-m Occasionally, as for example, in paits of the Bombay 
Presidency, the top of the furnace is level vnth the floor in which a large semi- 
circular hole IS made to feed it This tjqie of furnace is usually hned -with brick 
"Wliatevei the type of furnace, unless it be one of the impioved tjqies mtioduced 
by the Agiicultural Department, the feedm’g hole is usually the only pa^ssage for, 
’ the entrance and exit of air and for the removal of ashes The result is that, 
mvmg to the want of a regular supply of 'an, neithei the fire nor the heat 
pioduced by it is steady The fuel is never completely burned and charred 
mateiial collects at the battohi of the furnace It is seldom that funiaces of this 
type aie able to work only on the megasSe produced by the miUs, and this has to 
be supplementedby wood’orby the stalks-of mhai {Gajamis indicus) oi of cotton 
As a general rule one boihng pan only is used This is a shallow pan) 
about 4^ to 5 feet m diameter and one foot in depth In this the juice is con- 
centrated to a semi-sohd mass which contains approximately 10 per cent of 
water The scum is removed as boilmg pioceeds, and dm mg the boilmg a 
dilute solution of sodium carbonate and the juice' of the hlnndi {B^ihiscus 
esdiilentus) are used as claiifying agents As the contents of the pah begm to 
assume a semi-sohd consistency thtey are violently stirred When the charge la 
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considered ready, tlie fire is draivn and the pan removed from the furnace As 
h lule the gui is eitliei moulded into small blocks or lun into earthenivaie vessels 
■which hold approximately half a^maund 

289 Gur -when cleanly made is an appetismg article of diet It is the form 

of sugai most extensively consumed in 
(Qualities of gnr mamtfacLnred India and appears as an article of com- 

meice m even the smallest bazaais Its 
quality'-, ho’n^evei, depends laigely on the purity of the juice from which it is made 
and varies greatly m different paits of India In Upper India the gur made 
from Dliaiil and Saietha in kleerut and the adjacent districts of the United Pro- 
vinces IS highly piized It is largely expoited to the bazaais of the Punjab 
where it fetches a high price The gui made m the Deccan from the pure juice 
of the Paunda canes and in the Godavari delta fiom that of Mauiitius varieties 
as of equal if not greater value On the other hand, the gur made m the east of 
the United Pro'vmces and m Bihar from such canes as Hemja is of inferior 
quality and commands a lower price It is this gur which is mamly used by the 
refineries m Upper India 

r , 

We give below a table showmg the analyses of some gurs of Upper India and 
ihe Penmsula. 


Cane 

I 

Sucrose 

Glucose 

^eh 

Moisture 

Bemarks 

^alha fPunjab) 1915 , . 

7041 

911 


**• 

Percentage of ash and 





moisture not deter 

' 





mined 

Msithi ^Punjab) 1915 

7110 

1107 

• » 

• » 

Ditto 

Dhnnlu (Punjab) 1916 

62 67 

18 36 



Ditto 

Eeora (United Pronnoes) 

77 87 

8 57 


» ft 

Ditto 

1908 






( ^ - 
Knswar HJoited Provinces) 

66 34 

19 03 

••• 


Ditto 

1908 1 






(United Provinces) 

72 39 

12 85 

1 

•« 

• 

Ditto 

1908 





Cidtivator’s gur 

Mri (Punjab) 1908 

68 31 

13 07 

4 35 

• ' 

Percentage of moisture 
not determined 

Paunda (B“]gaum district, 

87 88 

4 73 

154 

3 36 

Solid Hard, dark 

Bombay) 1918 





sample 

Paunda (Belgoum dishict, 

77 90 

7 63 

108 

4 88 

Solid Light yelloiv 

Bombay) 1918 





sample 


290 This description has, we trust sufSciently shown the crudeness and 

wastefulness of the present methods of 
Wastage involved in present methods manufacturing ^ To the waste of 

"juice m the ciushmg has to he added waste of fuel and waste of sucrose in the 
boiling The waste of fuel is partly due to the actual loss of heat by conduction 
and cooling during the frequent removal of the pans and partly to the imperfect 
combustion already mentioned The late Dr Barnes placed the combmed loss 
-of sucrose which occurred during the miUmg and boiling processes m the Punjab' 
at from 34 to 57 per cent He estimated that from 16 to 23 pei cent of this loss 
occurred durmg milling and from 3 to 14 per cent durmg boilmg, the remamder 
bemg lost in handlmg the juice and gur Ih an earlier seiies of experiments’ 
carried out at Partabgarh m the United Provinces m 1908 Mr Olarke found 
' that one-fifth of the sucrose in tlje juice was destroyed or mverted durmg boiling. 
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In consideiuig tliese figures it has to he lememhered that not all the inverted 
suci ose IS lost as food Some of the non-crystallme sugar produced hy inversion 
lemains in the gui and has nearly the same food value as sucrose The experi- 
ments cairied out hy Di Baines andlMi Olaike aie merely a statement in 
fignies of the fact of which thoie is abundant evidence that the losses which occur 
at all stages in the manufactuie of gui are consideiahlo 

291 It has, Ave think, been made clcai in the preceding paiagraphs that the 

dcimlopment of the gur industry must pfo- 
Zuies of itrpmenenf _ main lines The first is the 

intioduction of powei ciushing on a relativeh small^cale hy mills of better design 
than the pidsent three lollei mill Such mils vould he diiven either hy oil or 
steam, and ive consider that the most convenient unit uould,he a mill crushing 
one or tuo tons of cane an hour The second is the introduction of an improved 
furnace which mil so economise the use of fuel hr secuiingmore complete com- 
bustion and absorption of heat that the ,iuice exti acted by the poivei mill can -be 
conveited into gui by moans of mogasse alone 

292 Theie is, in oui view, no agiicnltural opeiation to winch power driven 

Improied milh machiiierA’^ can be moio effectively applied 

(a) Power cruaJitng than for crushing cane If increased 

outturns aie to be secuied, it is above all essential that impioved methods of 
cultivation should be adopted They can onl} be adopted to the extent that the 
number of cattle available and their condition permit A special feature tof, 
Indian agriculture is the rapidity mth which tillage operations liave to bo carried 
out when the right conditions occur Ileio agam, if Avork is to be done at the 
precise nioineut when it aviU yield the best lesults, eveiytlimg depends upon the 
cattle supply One of the most pressing piobleins m Indian agnculture would 
be in a fair Arav toAA'aids solution if the bullocks could be relieved of tAVO of the 
agricultural operations AA'hich make the lieaAuest demands on their strength, the 
cruslung of cane and the thieshmg of the lahi crop These are both operations 
which can be earned out by poAver driven machmerj' , and, in our opmion, the 
successful introduction of such macluneiv presents feAvei difBculties than do 
most changes in agricultuial piactice in India The question of its -intioduction 
for threshmg the rahi ciop lies outside the scope of oui enquiiy , but the 
immense savmg of cattle poAvei which could i esult f i om it Avould mean so much 
all over Uppei India, if it weie utilised on the preparation of land for cane, that 
we have no hesitation m diaAvuig the attention of the piOAoncial Agricultuial 
Departments to the possibilities in this diiection 


Whilst we legaid the mtroduction of the small power plant as indispensable 
to the development of the gur industry, we do not overlook the difficulties which 
Will be encounteied and the impoitance of th,e economic factors mvolved A 
brief examination of the attempts Avhich haA’-e been made to mtroduce such a 
jplant and the lesults obtained aauU give a clearer conception of Avhat these aie 
It IS in tlie United ProAunces, Madias and Mysoie that the problem has been 
attacked Avith the greatest energy 


293 


For some years piior to 1912 the Avoik of the Agiicultural Depaitment 

/ \ T) j ,, the United Provinces on tins nioblem 

(a) Previous experimenis with power- . ^ on-m 

consisted of attempts to manufactuie 
Avhite sugai by a system of open pan 
, , boihng oA^er a free fire combined with 

power crushmg by a three loUoi mill and the separation of sugar fiom the 
molasses by means of a hahd driven centiifugal machme Special tests earned 
out in 1909 gave the followang results fiom juice obtained fiom the thin canes of 


CTvshers 

'(») tn the United Provinces 
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tlie Allaliabad distiict mtli a suciose content of 1512 per cent and nuritv of -■ 
juice of 81 7— 

1st sugai (polansation 95 16) 6 3 parts pei 100 parts of juice 
2ud sugar (polarisation 86 89) 2 7 ditto 

Molasses (polarisation 35 92) 8 2 ditto 

The extraction obtained by the mill was not determined by a diiect test, but 
was estimated at 65 parts of juice per 100 parts of cane The results of later 
work have shown that this figure was considerably higher than could actually have 
been obtamed by the type of mill used, and that the extraction should have been 
placed at not more than 60 per cent Calculated on this basis, the results work 
out at — 


1st sugar 3 78 parts per 100 parts of cane 
2nd sugar 1 62 iiaits per 100 parts of cane 
Molasses 4 92 parts per 100 parts of cane 

It should be mentioned that the second sugar, as its polarisation shows, was 
of very poor quality and was only separated from the molasses wuth great 
difficulty 

Eiloits to extend this process were abandoned in 1912 for reasons mto which 
it is unnecessary for us to enter The reasons which have led us to condemn the 
Nawabgaiij experiment applj^ with gi eater force to factoiies of the type we have 
described , and it is easy to see why {he woik of the Agiicultuial Department 
on this plant ended m complete failuie and financial loss The pimciple of 
usmg power crushing to work up the cane crop was a perfectly sound one The’ 
fundamental error lay in the attempt to manufacture white sugar by a wasteful 
and inefficient method instead of making gur for direct consumption The 
cxpeiience gained m the United Provinces strengthens our conviction that small 
factories for the manufacture of white sugar are unsound from every pomt of 
view 


294 The experiments with small power plant and improved furnaces lUj 

Southern India have been conducted oi^ 
(ff) 7« Madras different lures Here power ciushing in 

conjunction with improved furnaces has been utilised for what we regard as its 
propel purpose, the manufacture of gui It is tine that the operations have so 
far not proved a financial success and that they cannot, therefore, be said to have 
done much to solve the problem, but the results obtamed, especially those at 
Pallapalaiyam near Counbatoie in the Madias Presidency from 1915 to 1917, 
have at any rate thrown valuable hght on the difficulties which will be 
encountered, if the combination of small power plant and improved furnace is 
to come into general use, and on the conditions which must be fulfilled to ensure 
its success 


The installation at Pallapalaiyam was established in 1912 at Smganallur, 
but owing to difficulties in obtaiiimg suppbes of cane was removed to its present 
site some two or three miles nearer Comibatore m 1914 A simdai mstallation 
was estabhshed at Chitwmdigi in the Hospet taluk of the Bellary district in 1914, 
but did not long surviye In both cases the price fixed by the factory for 
manufacture was Es 3 per ‘potln (260 lbs ) of gur, wlfich is equivalent to 15 2 
annas per maund of gur, oi, 'with the quality of cane used m Madras, to about 1 8 
annas per maund of cane This price was based, on estimates which had been 
obtamed of the cost of makmg gur in different districts of Madras varying 
L3ISC ‘ SK 
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between Es 2-8-0 and Es 6 per 'potU of gui It was soon found that the estimate- 
for the Hospet taluk, Es 5 per potU, bad been pitched far too bigb and should 
have been halved In these circumstances the mstallation had no prospect of 
success and was soon closed As the folloivmg figures show, the installation at 
Pallapalaiyam has worked at a loss — 


— 

lOlC 17 

3017 38 

1918-19 

Days 17011.63. .. .. 

142 

143 

161 

Honrs worKod per day . 

118 

112 

1 

j- Details not availnhlo* 

Eunning charges peryoMr 

Es 1 8 6 

Es 1-11-4 

Fixed charges pei potTii, inolnding intercsl, de 
preciation, repairs and reneivals 

.. Es 1-12 4 

Es 1-13 0 

J 

Total charges per pothi 

Es 3-4 9 j 

Eb 3 84 

Es 3 8 0 


It will be seen that the total running and fixed charges per poiln of gui have 
always heon^jigher than the charge made to the cultivatoi, which experience has 
shown IS the highest charge at which supplies of cane are forthcommg The 
figuies we have given were foi seasons when the plant was working continuously , 
and it may, theiefore, bo assumed that no i eduction m cost is possible with this 
plant and these conditions 

The combined plant at Pallapalaiyam has many obvious defects The most 
pro min ent, of these are the necessity for passing the cane tmce through the mill, 
■which halves its capacity, and the use of thiec and sometimes foiu furnaces to 
deal with the 3 uice from a mill ciushuig 22 maunds of cane an hour Conditions 
such as these result in heavj^ fixed and running charges and mean that the plant, 
even when working contmuously throughout the season, camiot make .gui at a 
cost below that which is mcuiied by the cultivator 


295 Little need be said about the experiments which have been carried 

out m Mvsoie "We weie mformed that 
[in) tn ysore installations had been put up by the 

Department of Industries and Commerce of which, five were woiked depart- 
mentaUy and five were put up foi private individuals Only one of the 
former is now m existence and that has recently been transf cried to another 
locahty Only two of the private installations are still woiking We were 
supplied with no figures of their woilang, but the fact that only three out of 
the ten mstaUations survive is sufficient evidence that they have not been a 
success The failure of the departmeUtal factoiies was attributed paitly to 
their mabihty to secure regular supphes of cane, which led to a gieat ineiease in 
fixed and runnmg charges and detiimentally affected the quality of the gar 
turned out, partly to the absence of cartmg facilities and paitly to piejudice 
iW^ cannot but thmk that the results obtamed might have been diffeient, had 
this been regarded as an agricultural rather than an mdustiial mattei, and had 
there been a piehmmary myestigation by the Agricultuial Department of the 
possibihties of th'e tracts m which the installations weie located 


296. The work done everywheie m Lidia has cleaily sho^vn that the problem, 

IS to deteimme the size of power plant 
(c) low costs of manufactuie He first which "will give at least as much gur as is 
essential for power crushing installations at present obtamed by the bullock mill and 

the country furnace at a cost, mcludmg 
interest, depreciation, renewals, and necessary expert supervision, which shaU 
not be greater than that meurred by the cultivator’s methods No plant, m our 
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^ opinion, lias any chance of success, unless it is of sufficient size and capacity to 
brmg the total fixed and luiming charges mthin this hunt, and unless it is so 
placed that a full supply of cane is assured thioughout the season, as intermittent 
ivoiking immediately mci eases costs The first essential, therefore, m consider- 
ing the possibilities of a power plant m any particular tract is, that trustworthy 
data regaiding the actual cost incurred by the cultivator m crushing cane and 
makmg gui should be obtained Experience in Mysore has already shown that 
the lack of accurate mformation on this pomt may lead to installations being 
put in localities in which they have no chance of operating successfully We 
have seen that the cultivatoi in Madias -mil not brmg his cane to a power 
installation, if ho is charged a higher rate than 1 8 annas per maund of cane for 
its conversion into gui Tlie rate which will induce hun to do so in Upper India 
is much more difficult to airive at As we pomt out m Chapter XTX, although 
much time and trouble are expended on gur making, the work does not mvolve 
much actual outlay m moue}’' beyond the hue of the mill and pan The cultivator 
is as a mle not impressed hv representations of theoretical benefits which cannot 
be immediately translated mto teims of money It is at any rate certam that the 
cost of crushing cane 'by powei plant m Upper India is greater th,an m the 
Penmsula owmg to the highei fibie content of the cane Whilst m Madias it is 
necessar}’' to crush about 81 maunds of cane to obtam a maund of gur, m Upper 
India mth the canes at present grown it is seldom that less than 11 maunds of 
cane arc icquiied foi one maund of gur The estimates of the cost of malong 
gur given ns bj' ditleient -witnesses ranged from 1 87 to 2 50 annas per maund of 
cane 

Oui conclusion aftei caiefiil examination of all the data on the 
subicct IS that it would not be a sound pi oposal to instal a small power plant in 
Uppei India which could not crush cane and manufacture gur at a cost, mcludmg 
all charges such as inteiest, depreciation, icnowals and a certam amount of 
expel t supervision, of 2 annas oi under per maund of cane, which is equivalent 
to at least Es 1-6-0 pei maund of gur -with the thin canes of Upper India It 
need haidly be pointed out that, if any subsidiary operation, such as the thiesh- 
mg of the lahi crop, can be combined -with powei crushmg, this iviU mateiially 
reduce the fixed charges 

297 There is no reason why the organisation of small power plants should 
(ft) Scojpe for ilic introduction of power follow the same system eveiywhere In 

crmJtert. kladias, and to some extent in Mysore, the 

mstallations have been established and worked by Government Departments 
■with a -view to the benefit of the small cultivatoi This is one Ime of develop- 
ment Another is the woikiiig of such mstallations by co-operative societies, 
though the need foi expert supervision here is a matter to which we have drawn 
special attention m paragiaph 259 of Chapter XV Moie promismg, perhaps, 
than eithei of these aie the prospects on laige estates, especially m Upper India- 
Taluqdais in Oudh and large landholdeis m other paits of the United Pro-vmces 
and the Punjab leahse the piofits which can be derived from cane growmg and 
gur manufacture, and it is probable that bcfoie long there -will be many estates 
in both Provmces which will have fiom 150 to 200 acres under cane on then home 
farms It was specially bi ought to our notice that the extension of cane cultiva- 
tion on the home farms is at piesent limited by the existing means of workmg up 
the crop, and that then o-wmers were m a position to purchase a suitable mstalla- 
tion for this purpose, if one weie available 

298 We proceed to discuss the technical improvements possible m the mill 

of small power mstallations The present 
(c) Technical impro'circnhintU mill ^liiee roUer mill on the market 

'does not give any better extraction than that obtained by a well kept and well 

r 
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adjusted bullock mill lu Madras, as Ave have alieady stated, it has been found 
necessary to pass the cane tAvice through the naill to bring the extraction up to a 
pomt Avluch Avail satisfy the cultivator Expeiiments on Government farms m 
IJpper India have given the follovong results — 


Cano 

Tjrpo 

Parts of jmeo 
per 100 pa-te of 
eaoo 

Pikclian 

Three rnllcr iron mill worked by btilloc! ■! nith 8 
moll rollers 

GO 8 


Smaller type of iron mill worked bj bullooks with C 
inch rollers. 

69 7 


Three roller power driven mill with 8 inch rolle s 

602 


Our enquiries on this point liave convinced us that the claims v^ich have 
been put forward that the exislmg tjqie of three roller pbAver diirmn mill gives 
an extraction Avhich is much higher than that obtamed from a good bullock mill 
are not borne out by the facts, of which avc consider that the table above gives an 
accurate representation It Avill bo seen that the poAvei mill is inferior to the 
bullock Tmll when the latter is Avoiking under the best conditions, and that it only 
gives shghtly better results than the bullock mill ns AV'orked by the cultivator, 
Avdneh we have estimated to give an extraction of 55 parts of juice per 100 parts 
of cane There is thus considerable room for impio\ement in the existing toiies 
of small power mills A most desiiable impiovemcnt, m our opinion, Avould be 
th'e addition of an extra pan of spktting roll ciusheis to the mill, Avhich, by 
adding two extra loUeis at a comparatively small additional cost, would virtually 
convert it into a five lollci mill and enable it to give a higher extraction "We 
would, therefore, direct the special attention of the Engineeiing Section of the 
Agricultural Depaitments in all PioAonces to the question of designing a small 
poAvei mill on these lines We Avould suggest that a standard design for mills 
of the folloAvang capacities should bo Avoikcd out 

Type No 1 '-Capacity one ton of cane per hour 

Type No 2 — Capacity two tons of cane per hour 

It can only be decided by actual expeiiment Avhich of these capacities AvrU 
jirove economically sound m the conditions in Avhich it is proposed to use the 
plant 


299 We cannot too strongly emphasise that it is useless mtioducmg more 

_ , „ rapid and less costly methods of crushmg 

Improied furnac/’s . i . n 

cane, unless provision IS made at the same 
time for more expeditious disposal of the juice Much tune and thought Navn 
been devoted to the solution of the problem of enabling boilmg to keep pace Avith 
crushmg, and a number of improved types of furnace have been evolved We 
would mention the Poona and Manjri furnaces in Bombay, (a photograph of one 
of the latter m operation will be found in Plate 23) the furnace designed by 
Sii Alfred Chatterton more especially for conditions in Madras and Mysore, 
nnd the furnace designed by Mi MoGlashan which is in use on the Government 
farms in the Central P-roAonces We do not propose to describe these in detail. 
Whilst all of them, (more especially the last thiee) represent a marked improve- 
ment on any furnace pievaously in existence, it cannot be said that any of them 
has ployed iqntiroly satisfactory ui practice It is seldom, if ever, that one 
lurnace suffices to deal Avath thq juice produced by a small power rmll This 
defect, Avhich adds materially to the cost of manufactuimg gur, is largely due to 
the design of thq furnaces which are so, constructed tha,t the gasses aie not 
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completely burned and tliat the efficient absorption of beat is impossible oivmR 
to the arrangement of the pans We attach to our Eeport a plan of a fuinace 
wlucb has been designed by our colleague, Mi Ciaib, witli a vie-w to the removal 
of defects which h'pve been found in all existmg furnaces The dimensions given 
in the design can, of couise, be alteied to suit the lequiremeuts of the two sizes 
of powei mill which we have suggested We estimate the cost of the fuinace at 
Es 4,000 to 5,000 which, added to the cost of the power rmll, which we place at 
Es 8,000 to 10,000, makes the total cost of the installation we propose Es 12,000 
to 15,000 We strongly recommend that this furnace mth the modifications, 
if an}', which piactical expeiience may suggest should be given a thoiough tiial 
on the cane research stations in the vaiioiis Piovuices We would add that an 
alternative to the single fuinace which might also be tried is a sepaiate furnace 
under each finishing pan This ivould do away with the side flues 

300 In paragraphs 301 and 302 of their Eeport the Industiial Commission 
Goiernment assistance to the gvi mal- made vaiious recommendations regarding 
ing in histig ' grant of Government assistance by 

way of loans to small oi cottage mdustries and to co-operative societies They 
suggested that this class of loans should he made by the Department of 
Industiies to persons oi bodies vhose financial position and character were 
found on enquiry to be suitable Otlier forms of security than landed property 
might be accepted, but in such cases a stipulation should be usually made thal 
apphcants should find a fan percentage of the total outlay from then oivn 
resouiccs It should be a condition of the loan that it should be spent on 
appi oved types of plant, and the Department itself might, when desired by the 
applicant, purchase the plant The Commission considered that there were 
numerous types of plant suitable for the puipose of agriculture or of small 
industries which could be made available by Government on the hire purchase 
system They were of opmion that some maximum limit must be placed on the 
amount of individual loans advanced and on the value of plant supplied under this 
system, but that it would be for the Local Government to determine the figure 
to which the powers of the Diiector of Industries should extend It was added 
that foi advances of this kind, whether in cash or by way of hue purchase, 
special provision would be necessary for the recovery of outstandings In the 
absence of such piovision, the difficulty of recoveiy would tend unduly to restrict 
the giving of advances The Land Improvements Loans Act and the Agiacul- 
turists’ Loans Act do not cover the grantmg of loans foi purposes unconnected 
with agriculture, nor do they permit the loan talong the form of plant made over 
to the recipient on a hire purchase system For these reasons, the Commission 
concluded that fiesh’ legislation embodied in a special Act would be required 

Except in one important respect, we consider that these recommendations 
apply in then entirety to the g-ur makmg mdustry and would give them our 
cordial support Whilst the gur making mdustry has mvariably been held to be 
an “ agricultural object ” for which the giant of loans under the Agriculturists’ 
Loans Act is permitted, the Act does not, as the Industrial Commission point 
out, allow the loan to take the form of plant made over to the recipient on the 
hire purchase system If powei plant of the type we have suggested, the mitial 
cost of which IS undoubtedly high, could be made available on such a system, the 
stimulus to the development of the gur industry on sound hnes would undoubtedly 
be very great, and we strongly endorse the recommendation of the Industrial 
Commission on this point We differ from the Commission, however, in regard 
to the Department which should be entrusted with the task of assistmg tho 
industry Wo are emphatically of opinion that the manufacture of gui must 
be regarded as tlie concern of the Agncultuial Department and not of the 
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Dcpaitment of Iiidiistries We have emphasised that, if power plant for 
ciushmg IS to be mtioduced with anv piospect of success in a particulai tiact, it 
IS essential that tiustwoithy data regarding the actual cost incuired by the 
cultivatoi in eiushing cane and making gui should first be obtained and caiefully 
studied, and have pomted out that the failuie of the installations in Mysore 
was laigely due to the absence of such data, which can only lie satisfactoiily 
obtained bv the Agiicultuial Depaitment We haae suggested that designs for 
impioved power plant should be woiked out bv the Engineering section of the 
Agricultural Department, and that the impioved fiiinaces of which we attach a 
plan should be given a thoiough tiial on the cane leseaich stations It will be 
evident, theiefoie, that the gui making indnstiv c.m onl} be developed bv a 
Department wdiich is m the closest touch with tlio giowci of cane <ind has the 
expert Iniow ledge at its disposal necessaiv to keep him on the light lines It 
must, thciefoie, be left as at piesent to the caie of the Agiicultural Department 

301 In the pieceding Chaptei we have included in possible methods of 

dealing with cane the manufactuie of gur 
muv/actnn of gnr til Urge factories lacloiies Under tins process 

the syrup leaving the tuple effet would lun direct to the finishing fire-heated 
battery In this battei}' the remaining watei would be diiven off until a boiled 
sugai mass w^as obtamed w'hich, on being lun into cooleis and kept in motion, 
would turn into a diied sugai powdei vaivnig in colour from light jellow to 
biowm, and could be made mto balls oi cakes of gur acordmg to requirements 
The w’hole of th’e glucose as w ell as the sucrose w’ould be contained in this product 
The points in favoui of this method of dealing wuth cane aic the inci cased out- 
tuin of gui wdiich would bo obtamed bv the substitution oi the high extinction and 
efficient boiling of the factory foi the ciude and Wxastefiil methods of the 
cultivatoi s and the greater cloanhness of the pioduct which would bo made in the 
factoiy On the othei hand, it is doubtful whether modem factories wnth plant 
loi tuining out vv^hite sugar would find the manufacture of gur a sound commeicial 
proposition There is also the possibility that the high extinction in the factory 
wmuld result m the gui containing impuiities v\hich are now absent from it and 
whose absence gives it its special appeal to the palate of the consumer Mr. 
Ciaib consideis that this would undoubtedly h'apiien and that, for this reason, 
there is no future foi factory gui The maTOiity of us would like the question 
fuilher investigated, and considei it one which might be taken up by the Gov’cm- 
ment factory m coniunction with the Sugai Eeseaich Institute 

302 The possibilities of manufactuimg muscov'ado sugar oi some other 

intei mediate product direct fiom cane in 

Manufacture of muscoiado sugar or small factories and of worlang this up into 
■ether intermediate product tn small fac' , , , j. t i i 

^ white sugar in laigc factoiies, which we 

hav^e also mentioned m the preceding 
Chapter, may be biiefly dealt with The use of steam driven plant capable of 
dealing wnth a larger amount of cane than the small gui plants we have desciibed 
appears to us to be wmrth trial on an oxpeiimental scale in tracts vvhere there is 
some concentration of cane areas, though not sufficient to meet the needs of a 
cential factorj’’ Plant of this character might be designed to deal wuth the cane 
produced by 300 to 500 acres, te, m Uppei India about 3,600 to 6,000 tons of- 
cane per annum, and to make vanous pioducts accordmg to the local 
requirements Such plant would be able to employ more powerful millmg and 
Petter defecation than is possible with the small gur plant , and the evaporation 
and concentration of the juice by means of steam in Aspmall pans would mean 
a higher percentage of recovery of sucrose than can be obtamed by the small 
gur plant The product turned out could be either gur for direct consumption or 
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an intermediate product such as a massecuite which could he transported short 
•distances to a central factory for refining after the cane cruslung season is over 
Muscovado sugar might also be made m districts where the juice is of sufScient 
puiity, though we legard it as doubtful whethei the puiitj* of the juice in JBiJiar 
and, in fact, over the gi eater part of Noithein India is sufficientlj’’ high to make 
this feasible The possibilities of such plant would, in our opinion, lequiie veiy 
careful investigation , and we would, therefore, suggest tins as anothei line of 
enquiiv to he taken up by the Eesearch Institute as oppoituinty peimits It is, 
111 oiii opinion, specially desirable that it should be definitely ascei tamed whether 
eatmg gui of good quality can be made by the highei e\ti action and better 
defecation winch Mull be possible when ivorking on tins scale If tins pioves 
feasible, the plant will lepieseiit an advance on the small gui factories 'which, 
m piesent conditions, we considei the best and indeed the only practicable line of 
development foi the gur mdustiy If not, then usefulness will be limited to 
cases in which faotoiies desiie a siibsidiaij’- source of supply The mteimediate 
product turned out by plant of this charactei Avould give a laiv raateiial for 
lefinmg superior to the gui made by the ordinal y methods of open pan boiling, 
though it IS necessaiv to point out that it would leqnue special means of 
tiansport and storage and could only be tianspoited over short distances 


Summary of Conclusions and Kecommendations. 

(l) Pi opci hj adjusted and woi led, thei e is pi ohahly no ntoi e efficient single 
a uslmig imU than the thiee loUei non htdlocl mill, hut the stiain on the hullocls 
lendets piopei adjustment and woiling impossible 

(3) The lolleis aie, theiefoie, delibeiately slackened, and on the aveiagenot 
mo)e than 55 paits of juice aie ext > acted pei 100 of cane 

(3) ffihe chief jlefect of the count) ij gu) furnace is the imegulaiity of au 
supply and the consequent waste of heat and fuel 

{■i) Thefiist essential foi mpt ovement is the inti odnction of powei ciushmg 
with small plant 

(5) The attempts to do this in the United Piovinces weie nullified by then' 
attachment to a scheme foi the manufactuie of white sugai mth open pan 
boiling 

{6) The comect line of advance is poioet oush'ing foi the manufactuie of 
gia and this been attempted in filadtas and Mysoie 

(7) III Madias the plant has pioved defective, the cane having to be passed 
twice th) otigh the mill and too many fut naces being i equii ed to deal with the juice, 
and it has consequently wothed at a loss 

(8) Only thiee out of ten installations in Mysoie suivive , and failuie seems 
to have been due mainly to the choice of unsuitable localities fo) them 

(S) The expel lence Urns obtained indicates that, if poivei ciushinfi is 'io 
succeed, the plant must be capable of tuining out as much gur and as cheaply ns 
the Gultivatoi 's plant 

(10) This means that the plant must be able to tuin out gui at not moie than 
1 8 annas m Madids ana 2 annas m Uppei India pel maund of cane crushed 
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(11) Tilde should he a special opening for such installahons on laige estates 
m Upper India 

{12) To ensure efficient cxtrO’Chon the small power crusher* should have d 
pair of splitting roll crushers in front of the three roller null 

(13) The Agricultural Engineer inq Department of each Province should 
evolve a standard design for small power mills to crush one and two tons of cane 
per hour 

{14) The improved furnaces so far designed are all defective in the arrange- 
ment of the pans and the incomplete combustion of the gases 

{15) A plan of a new furnace designed to eliminate these defects is attached 
to the Report 

{16) The Indusirial Commission's recommendations for the grant of loans 
for small or cottaqe industries arc well suited to encourage the gur mahing 
industry, except that the disposal of these loans should be entrusted to the 
Agricultural Department and not to the Depar triicnt of Industries 

{17) It IS doubtful whether gur manufacture in large factories is a com- 
mercial pr oposition , but the problem should be investigated in the Government 
sugar factory 

{18) The practicability of manufacturing muscovado sugar or some other 
intermediate product direct from the cane in small factories is also doubtful, but 
should he investigated 
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303 In Chapter SVII we dwelt on the gieat scope there is foi the sugar 

, T , industry of India on the manufacturmg 

Jhe existing industry in India n i 

^ side and m the succeeding Chaptei we 

'have made reconunenda,tions the object of which is to secuie a reduction m the 

great waste vhieh at present occurs m the manufactuie of gui We have next 

to consider lecommendations foi the extension of the sugar factoiy mdustry 

As a pi elude to them, it is necessary briefly to leview the piesent conditions 

of tliat mdiisfry Of tlie 22 factoiies m India winch work eithei entirely 

or mainly on cane ten are located m Bihar, five m the United Piovmces, 

three m Madras, one in the Punjab, one m Assam, one m Mysore 

and one in Baioda Of the Bfliar factories one has not commenced work 

at the tune of writmg, hut was to do so m December, 1920 One of 

the factories m the United Piovmces only worked experimentally in 1919-20, 

hut is expected to have a ^ull woilnng season hencefoiwaid The 

Punjab factoiy has been idle foi two years ovung to difSculties m regard to 

the pui chase of cane The Mysore factoiy has recently recommenced work 

after closmg down for some yeais The factory m Assam had a very short 

season this yeai as it was m process of remodellmg and enlargement The 

Oompany which manages the factory m Baroda is at present m liqmdation but 

IS undei leconstmction , and it is expected that the factoiy will shortly reopen 

Of the 10 refineries woikmg on gui by factoiy methods five are m the United 

Piovmces, thiee in kfadias, one m Bihai and Orissa and one in the Punjab 

Tlie Cossipoie Sugar Works near Calcutta constitute the only lefinery m the 

sense m which that term is genoially undeistood m other countries, as it opeiates 

on Java law sugar 

It mav bo noticed that the total numbei of factories, including refineiies, 
m India aecoidmg to oui figuies is 33, wheieas the Department of Statistics, 
whicii recently undertook a census of the sugar production of India, sent out 
schedules to 90 “ factoiies ” and actually received returns from 40 The 
leason for this difference is that we have used the term “sugar factories” in 
the sense m wducli it is used in othei sugar producing countries to include only 
maiiutacturmg plants whicli employ the vacuum pan piocess, and have there- 
foie excluded the numerous small concerns wdiich liave been legarded by the 
Depaitment of Statistics as factoiies, thought they do not employ that process 
A list of the 33 sugar producing concerns wlucli we regard as commg under our 
definition of “ sugar factories ” will he found m Appendix TV We would here 
_ express our thanks to the factories m India for the readmess with which they 
nephed to the questions we sent them Unfortuniately, owmg mamly to the 
laclc of expert staff on which we comment below, the replies m many cases were 
-not as complete as we could have washed, and the limitations imposed on us 
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by the cbaiactei of tbe lufoimatioii wc received vnll be eiadent in ivliai follows 
So fai as oui lufoimation goes, llie pioduction from cane alone m 1919-20 ol' 
all the 18 facloiies -sybich actually woiked on cane in that yeai was only 23,100 
tons ot sugai, oi little moie than half that of the largest factoiy in Java in its 
bestyeai and appioviinately equal to the pioduction of three average factories 
m that island To obtain this sugar ovci 337,000 tons of cane were crashed, the 
peicentage ot sugai to cane being thus only G 85 The output of the different 
factoiies yaiied veiy gieatlv It ranged from about 250 to about 3,350 tons, 
the aveiago being about 1,280 tons The aica of canc-Avhicli supplies the 186 
factoiies 111 Java is less than that in the Pun-)ab which has one factoiy only, 
and even that is not woilnng 

304 The only conclusion which can be di awn from the figm cs we have gn en 
Shoitagc of cane iitjijilies the chief heie and in Chapter XVU is that the 
S-efect Indian factories speaking generally are 

both small and iiiefiiciont If theie is one cause more than another to which 
both the smallness and the inefficienc 3 ’' can be attiibuted, it is the difiicultj' tliej' 
expoiience in obtaining an adequate supply of cane In our Chapter on Java 
wo have pointod out that the stioiig position now occupied b} the sugai industry 
in that island is vciv hugely due to the possession by the factoiies of complete 
contiol ovei the lands vhich supph them with cane, and have dcsciibcd m 
detail the si stem oi leases by iihu’h that contiol is sccuied AYitli one sinking 
exception, that of the East India Dislilleiies and Factoiies Company at NcUikmp- 
pam, the aicn of land oinied oi leased In iacloiics in India is negligible Time 
and again in the com sc ot our enquiiies we weio assmed that, unless some 
iPethod ol seeming an adequate supply of cane to a faetoii could be ileMscd, 
there was no futmc befoio the Indian sugai industiv, as capital would not be 
attiacted to it New factoiies aie, however, being established, if m small 
nnmbeis, winch show's that theie is some exaggeration in this statement On the 
othei hand, the figuies we lla^e obtained of the woiking of e\isting factoiies 
furaish substantial lustification foi it 50 pci cent ot the factoiies only crash 
half tlio cane with wdiich then mills me capable of dealing, 30 pei cent crush 
fiom tw'o-thiids to tliiee quaiteis and the lemamiiig 20 pei cent about fom- 
fifths No factoiy in India, theioioie, A\oiks up to its full capacitv, the main 
icason being its inability to seeme sufficient cane to enable it to do so We aio 
agieed that no gieat extension of the factoiy sjstem is possible so long as these 
unsatisfactoiy conditions contmue , and w'C piocecd to discuss ways m which 
thej' maj be iemed}ed, if not entirely obviated At the risk of dw'cllmg on 
tbe obvious, w'e would point out that a factoi y pioducing sugar fiom cane must bo 
situated in the nndst of the tract v’hich supplies it A\ith raw mateiial Cotton 
mills and steel \voiks aic m the foitunate position of bemg able to draw on all 
pails of the w'oild foi then supplies of raw ipateiials , but a cane sugar factory is 
dependent on its immediate neighbouihood, not only because cane cannot be 
tiansported for long distsfiices without rapid deteiioration, but because its 
value IS so small in comparison wuth its bulk that the cost of caiiiage rapidly 
becomes piohibitive It follows fiom this last consideration that the moie 
compact the aiea on which a factory depends for its cane the greater the 
economy in w'oikmg It is also of the greatest impoitance to the efficiency of 
a factoiy that, even when an adequate supply of cane is available, it should be 
a\ailnble at the light time In piesent conditions the factor}' fiequently has to 
defoi to the convenience of the cuHivatoi wlio refuses to harvest his cane except 
wdien his othei agiicultuial opeiations -leave him free to do so Tlic icsult is 
that much of the cane which is bi ought in is eitliei uniixie oi occasionally 
oveiiipe 
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305 Thcie is, it need liaidly be said, no more satistactory nietbod by Avbicb^ 
D , , j ^ the difficulties in -wbicli factories find tbem- 

land by puichase or gmnt to tbeir uiability to secure an 

adequate supply of cane could be overcome 
t lan b}" the puicbase by factories of then ovm land The possibilities m this 
diiection aio, hoMevei, very limited and it may be said at once that in no part of 
India does theie appeal any likelihood of factoiies bemg able to purchase any 
large areas of land bj- direct negotiations mth the existing holders The extreme 
fiagmontation ol holdings geiieially thioughout India, the multiplicity of mtei- 
csts in lliom, llie fiequent encumbrances on them and the consequent difficulty 
in obtaming a valid title, but above all the reluctance of holders to part vuth 
then land all jiiosent an almost insupeiable obstacle to such purchase Compact 
(blocks of laud laige enough for the purpose of a factory cannot, therefore, be 
obtained in absolute oymership inthout the assistance of Government, •which 
may be givem in two ways, eithei by the gi ant of Crovui waste lands or by com 
pulsoiy acquisition of occupied lands undei the Land Acquisition Act, (I of 
1894:) The i ecommendations we have made m Part I of our Report avlU ha'c'e 
slio-wn that we ai e whole-heai tedly m favour of the former couise But it is only 
in undeveloped Provinces such as Buima or Assam, and possibly to a small 
extent in tracts under new canals m the Puniab and the United Piovmces, that 
waste lands suitable foi cane aie available The extent to vhich such lands aie 
available has yet to bo investigated and even in the most favouiable ciicum- 
stances, the development of the cane mdustiy m such tracts must take time 
The question yhich arises, therefore, is whether immediate action should not be 
taken to seeuie foi factoiies the possession of sufficient suitable land to make 
them less dependent on other sources of supply by putting the piomsions of the 
Land Acquisition Act in foice on their behalf, either m the great cane gio-wmg 
areas of tlie United Pionnces, tlie Pnn 7 ab or Bdiai, or in the Peninsula where 
climatic conditions aic specially favouiable to the successful cultivation of cane, 
Ihoiigli a vaiiety of causes has prevented its extension on the same scale as in 
siib-ti opical Lidia 


306 We regret that we have been unable to come to a unanimous conclusion. 

■. astothedesiiabilityofthecompulsoiyac- 

Commlsory acqiMtUon of cane-land for . , . n 1 

a factory quisition of land by Government on behalf 

(a) arguments for of factories desirous of giovung their own 

cane We all lealise that this couise would provide the surest and speediest 
solution of the difficulties which hamper the Indian sugar industry, and none of 
us has an} desiies to minimise the weight of the arguments which can be adduced 
m iavoiii of it The impoitance of developing the Indian sugar industry 111 the 
interests both of this country and of the Empiie need no emphasis from us 
We do not denv that, if land were acquired for a factory, it would be put to 
bottei use than if left to the small cultivatoi of cane, 01 that a factory would be 
in an imrae,i«uiably stronger position than the small cultivator to adopt better 
varieties of cane, suitable rotations and improved methods of cultivation It 
would be in a ]iosition to caii}’’ out drainage schemes or to establish pumpmg 
installations vhich are entirely bovond the capacity of the lyot, and would 
use its walei supplies to tfe best advantage and so prevent the watei-loggmg 
■which bids fan, if unchecked, to become the curse of the Deccan canals tract 
Another argiiiiient in favour of land acquisition which has been placed before 
us IS that it IS useless for the community to spend time, thought and money ,on 
the cieation of such organisations as the Sugar Board or Sugar Research Insti- 
tute whicli we sliall shortly propose, if, owing to conservatism, self interest or 
poveitv, laig^ 01 small cultivators and mortgage lavycrs or money lenders are 
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to be allowed {•> mteifeie to piOA^ent sucli oiganisations t iclding then full results 
Tiacts under new canals fuinisb the additional aigument tliat, wlicii Govern- 
ment piovides a supply of watei, it is justified in talang steps to secure tliat that 
supply IS put to the best use, m oidei that it may yield the highest possible 
ictuins to the community 'wliichdias piovided the fmids to enable water to be 
given Tins ivoiild appear to have been one of the mam reasons which led to 
the acquisition by the Bombay Government of land on the Piavara canal in the 
Deccan and its subsequent grant on lease to the Belapur Sugar Syndicate for 
the ciiltnation of cane We would lieie mention that, so far as w’o aie atvare, 
the Government of Bombay is the only piovmcml Government wliich has 
adopted the view- that the acquisition of agiiciiltuial land foi a sugar factory 
satisfies the jiiovisions of Section 40 of the Land Acquisition Act that the 
acquisition must be needed foi the constiuction of some wmik, and that such 
woilc must bo likely to prove useful to the public 

307 In spite of the weighty arguments in favour of compulsory acquisition 

, of land for sugar factories, the inaiority 

(ol arguments agatnsi « ^ t , 

of US aie opposed to such acquisition, 

even when subject to the safeguards subsequently mentioned, except in the 
special eases we deal ivith in paragraphs 311-313 and to the limited extent 
we have suggested in our Chapter on Bombay, that is, whore it is absolutely 
essential cither to prevent further land going out of cultivation owmg to 
water-logging or to enable land winch has already gone out of cultivation to 
bo reclaimed In coming to tins decision we have not oveilooked the recom- 
mendation of the Indian Industiial Commission that Local Govommonts should 
acquire land compnlsoiily on behalf of an industiial concern, if tlioy are 
satisfied — 

(1) that the mdustry itself will, on reaching a cortam stage of develop- 

ment, be m the mtciest of the geueial public, 

(2) that theie are no reasonable piospccts of the industry reaclnng such 

a stage of development wuthout the acquisition pioposed and 

(3) that the pioposed acquisition entails as little inconvenience to private 

rights as is possible, consistently with the mectmg of the needs 

of the mdustry 

It IS the view of the majority of us that the fiist of these conditions only 
3s satisfied by the sugar industry We agree that a development of that industry 
is most chsiiohlo in the general public interest , hut we do not agree either that 
tlieie are no reasonable prospects that it will develop wnthont compulsory 
acquisition oi that acquisition can he carried out without undue inteiference 
W'lth private rights We are, of conise, agreed that sugar factories should ho 
placed 111 the same position as othei industrial enterprises m legard to land 
required foi buildings or for means of transport such as tiam Imes or light 
lailw-ays ; and, as will be seen below, we would go even further than this in 
advocating a special privilege m respect of land lequired for demonstiation 
'and the piopagation of sets, and for the construction of tvells and pumping 
plant The acquisition of land merely to ensure an adequate snpplj' of raw 
material stands on quite a different footing Our colleague hlr Padshah, w-hilst 
in favour of compulsory acquisition, is of opinion that it shouldbe used only in the 
3ast lesort when all othei means of mducmg the cultivator to grow cone have 
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failed Tlie majority of us are strongly opposed to any attempt to force tlie 
cultivator to grdvr cane, liowever distant tlie threat that he -will he dispossessed 
of his land if he refuses to do so see no justification for placmg cane in a 
diffeient category fiom any other cioii m this respect The argument that it is 
ih the leal interest of the cultivator that he should he compelled to grow a crop 
which IS so piofitahle as cane and to cultivate it in the way which secures 
the highest lotum and that such compulsion is also desirable in the best 
interests of the community is, in our opmion, one Avhich can he carried to 
verj-- daiigeious lengths It would imdouhtedly he to the advantage of the cul- 
tivatois of India and of the Empire as a whole, if more long staple cotton were 
giouTi m this countiy A gam, the question of the supply of more nitrogenous 
manures is one the solution of which is likely to become of vital importance to 
Indian agiicultuie Eveiy argument which has been adduced in favour of the 
CQmpiiIsoiy cultivation of cane or the compulsory acquisition of land to enable 
a factory to ^ow its own supphes may m a feiv yeais apply with greater force 
to the cultivation of oil seeds In short, the logical conclusion of those argu- 
ments IS that the agricultural production of India would be immeasurably, 
inci eased to the benefit of the countiy and of the world at large, if all land 
were handed ovei to be exploited by capitahst enterprise The truth of this 
proposition is as undeniable as the impossibility of putting it mto practical 
application The majority of us icmain convmced that no drastic mterference 
Avitli the oidiuaiy laivs of supply and demand is called for We hold the vreiv 
that, gnmn the increased yields of hotter varieties of cane Avhich should result, if 
the recommendations we have made in Par L I are adopted, and the mcreased e£5- 
ciency in the factory to secure which we shall make proposals beloiv, the payment 
•of a fail price for cauc, in combination with such measures as the grant of waste 
lands, wheie they aie available, and an extension of the system of leasing land, 
will ensure that sufficient cane will be foithcommg greatly to reduce, if not 
entirely to obviate, the dependence of India on foieign sources for the bulk 
of hei supplies of sugar 


308 It will be gathered from what has been said above that Mr Padshah 
, , dissents from oui conclusions on this head. 

sort/ acqnmhon m the last re sort ^ addition to the arguments m favour of 

land acquisition which have all eady been 
set forth he uiges that the total area under cane m British India, some 2| million 
acres, is httlc more than 1 per cent of the net area cropped and that 
it AS unpiobable that more than five jier cent of the existing cane area would, if 
the principle of compulsory land acquisition weie accepted, ever come under its 
operation He does not propose that land should be acquired until every other 
expedient has hem tued and failed , and suggests that any concern which in- 


A okes the assistance of Goi^einment to obtain land should be compelled to adduce 
evidence that it has first tried all other means of obtaining a satisfactory supply 
of cane, such as the offer of the highest puce consistent with econoimc woikmg 
in consideration of a long lease, oi a measure of control over cultivation, or 
the offer of sluiies in the factory oi of participation in its profits He also 
recommends that, when land is acquired, it should not be handed over to the 
concom m full oivnership, but should be granted to it on a long lease on certain 
conditions, one of which would be that the factory should enter into a permanent 
agreement to give the cxistmg cultivators the contract for the supply of cane 
on a scale such as ive suggest below, and that the cultivators Avould not be 
ejected, unless they wilfully failed to fulfil then obligations He holds that 
under this proposal the only compulsion would be to make the agriculturist see 

his OAvn best interests, and that one inteiest alone cannot be allowed to prevent 

mso . r ' 



THE BUGAB PACIOBY AKU ITS EAW MATEBIAL 


230 

tlie full production of a crop, especially wlien it is of sucli importance as cane, 
since in a poor country tlie conisequences of shortage of production are not 
limited to a producei negligent of his orvn real good but constitute a ciime 
against an impoverished community He further strongly supports the 
recommendation of the Industrial Commission that it should be a sine qua non 
that, whenever lan'd is acquiied compulsorily, ariangements should be made to 
offer dispossessed cultivators who are not willing to contmue as tenants of 
the factory suitable land in ei^change 

309 We cannot help thinkmg that the safeguards mth which Mr PadshaJi 
(d) OnUcwM' of Mr Taddalds at such pams to surround his 

scheme mam proposal will either prove illusory or 

defeat the very object he has in view That object is to attract capital to the 
organisation of a central sugar factory system m India It is Mr Padshah’s 
view, to quote his orvn words, that the capitalist “ might be deterred from the 
sugar adventure merely by the thought of the appallmg task awaitmg him ’ ' 
(le, m' the negotiation ot large numbers of agreements with cane growers), 
and that “ unless factories be secure of a regular cane supply, factories would 
be foolish to start busmess ” It follows that, if Mr Padshah’s safeguards of 
the local cultivatoi ’s interests are to operate at all, they must come mto operation 
before the factorv has been built Now the education of the ryot m the benefits 
of establishing a common interest between himself and a capitahst enterprise 
With all the consequences inyolved of new agricultural methods, mereased outlay 
and a complex system of payments for his produce must be a gradual and 
difiScult pi ocess even when supplemented by practical demonstration How much 
more dilficult and tedious a process must it be, then, for a concern whose medium 
of practical demonstration, the factory, is not yeit m existence, and which has 
nothing to depend on'but verbal exposition and persuasion If the condition 
that eveiy effort to secure a system of voluntary agreements must have been 
used before compulsory acquisition can' be allowed is conscientiously enfoiced, 
we doubt whether capital will regard the scheme as contributmg anythmg 
material to the solution of the problem of cane supply If, on the other hand,- 
it IS not conscientiously enforced, the possibility of an ultimate resort to com- 
pulsory acquisition would tend to result in other expedients bemg tried in half 
hearted fashion and there would be grave danger, with compulsory acquisition 
loommg in the distance, of the cultivator being mduced to agree to almost any 
terms proposed by the factory m order to ensure contmued possession' of his 
land Further, experience has shown jthat the expedient of providmg dis- 
possessed cultivators rvith suitable land is very difScult to apply m practice, 
partly because suitable land at a reasonable distance from the holdings from 
which they have been ousted is seldom easy to find, and partly because of 
then unwilhnigness to move to such land even when it is available We 
understand that it was originally intended to provide the cultivators who were 
dispossessed at Belapur with other land, but that this was not found practic- 
able We cannot contemplate with equanimity the establishment of factories 
in the midst of an aggrieved and sullen' peasantry, which we are convmced 
would be the mevitable outcome, if land were acquired by Government on any 
large scale m order to promote tlie development of the sugar mdustry 

Mr Cidib prefers to express no opinion on the subject of land acqmsition 
on the ground that he has been appointed to the Committee as an expert on sugar 
production and that his acquamtance with the conditionts under which land is 
held in India is insufiicient to justify him m pronouncmg upon the desiiabihty 
or othenvise of compulsory land acquisition 
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SIO Before we conclude our discussion of itlie general question of com- 

{e) The hffal posthon ' pulsoiily acqimmg cane lands foi sugar 

factories we sliould, peiliaps, make a buef 
Tcference to the present law on tlie subject, more especially because Mr Padshah 
ias cited it to impute icactionniy ideas to us We aie aware of the lulmg m 
what is loioiral as the Ezia judgment that section 40 of Act I of 1894 constitutes 
the Government, as the custodians of the Public mterest, the sole judges of the 
two facts mentioned theiein, namely whethei the land is lequired for the con- 
struction of some work, and whether that work is likely to prove useful to the 
public A declaration of a Local Government under section 6 that any 
particular land is needed for a public purpose is .therefoie final and cannot be 
challenged on the giound that the puipose is not in fact a pubhc one Yet 
notwithstanding that legally a Local Govoinment is empoweied to declare any 
puipose a public purpose unthml the meaning of the Act, it is surely permissible 
to considei whethei a particular declaration theieunder appears equitably to 
fulfil the provisions of the Act The exercise of a giant’s strength, in short, 
is not automatically justified by ,thc possession of it We agiee, as we have 
already said, that it is in the public mterest that an extensive sugar mdustry 
should be built up m India But we are not convmeed that the compulsory 
acquisition' of agiicultural land is “ needed ” within the meanmg of the Act, 
if that mterest is to be served Still loss are we satisfied that the first 
provision of section 40 which wo have already cited is fulfilled, namely that 
the “ acquisition is needed for the construction of some work ” Speaking, 
wo admit, purely as lajunen, wo consider that the raismg of a crop of cane 
for delivery to a'factoiy cannot rnthout undue strammg of terms be described 
as the construction! of a work , nor, if in the alternative the factory itself 
he regarded as the work, can the acquisition of cane land to feed it be reason- 
ably declared necessary for its construction, when it is cleaily needed only for 
its exploitation 


311 Wliilst the majority of us are strongly opposed to any attempt to 


{/) Compiihny acquisition to the 
extent necessary for set supply and de- 
monstration approved 


compel the cultivatoi to grow cane for a 
factoiy, however disguised the foim the 
compulsion may take, we are of opinion 


that there is one diicction in which a very limited measure of compulsory land 


acquisition is desirable in order to assist the development of the sugai mdustiy. 
Tlie aim which undeilies all our pioposals is to secure the co-oidination of 
tlie interests of the cane giower and of the factory , and we are agreed that, 
short of any pressure on tlie cultivator, Government should render all the 
assistance it can in bringing this about As we have already stated, we hold 
the view that, if our lecommendations are accepted, the sugar mdustry in 
India should be able to secure adequate supplies of its raw mateiial But 
we realise that the difficulty of initiating and spi ending the improvements in 
the various directions we suggest is very great, and that it will not be com- 
pletely overcome by the machineiy of the Sugar Board or the expansion of 
the Agricultuial Department which we propose, unless the assistance of private 
enterprise is enlisted We are, theiefoio, of opinion that, when factories 
are willing to help m cariymg on an active piopaganda in favoui of the 
introduction of bettor varieties of cane and of improved methods of cultivation, 
they should bo given every encouiagoment to do so It wiU, however, be 
obvious that they wnll be able to do very little, unless they have some land 
tinder their own control which can seiwe iir the first instance as a source 
of the supply of sets and m the second for the demonstration, of improved 
methods of cultivation We would, therefoie, recommend that, where 
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factories are unalale to oT?tam land foi tins puipose, small areas should 
he acqmied by Goveinment and leased to them on suitable conditions 
The area lequired would vary with the size of the factory, hut it 
should he laige enough to enable the factoiy to distribute annually to the 
cultivatois inf the neighbourhood a supply of sets sufficient to plant a large pro; 
poition of the cane it requires We have emphasised m several of our 
provincial Chapters that a periodic change of varieties is essential, if a high 
standard of production of cane is to be mamtamed Government has neither 
the staff nor the resources to en.ihle it 'to cany out the effective substitution 
of new varieties of cane for old ones ovei large tracts , and it becomes, there- 
fore, a matter of vital impoitance that factories should assist in this work 
They can only do so, if they possess sufficient land under then? oivn control 
to enable them to supplement the work of the Sugar Eesearch Institute and 
its suh-stations by propagatmg on a large scale new varieties of cane, as they 
are evolved, and by distrihutmg them on a commercial basis. 

A factory produemg 10,000 tons ol sugar annually wiU require, even in 
the most favourable conditions which may be expected m Northern India, an 
area of at least 6,000 acres of cane on which to draw for its supplies To be m g, 
position to piovide sets foi planting half this area it would need 200 acres 
As cane would not he grown on the same land moie frequently than one year in 
three, this means that a total area of 600 acies would be necessary We do not 
consWei it essential that this should be in a compact, block In fact, the purpose 
we have m view would be moie suitably achieved by several small blocks There 
should he no gieat difficulty m acquiinig 600 acres of land in the large area from 
which a factoiy on the 10,000 ton scale would draw its supplies, if such land were 
acquiied m small blocks of 100 acres each This is a suitable unit for iriigation 
from a tube well, and we are not in favour of larger blocks than this, because 
suitable distribution of the blocks throughout the factory aiea -will facilitate the 
issue of sets at Bomng time and eliminate the risk of damage and deterioration 
in\olved ui transit over long distances It 'svill also enable them better to servo 
their otliei purpose, that of demonstratmg the advantages of adoptmg improved 
methods of cultivation 


312 We do not recommend that the land acquired by Government under this 
, 1 ^ , , , , , r , , , scheme should he handed over to the fac- 

GJ jCeim on tchich such land ^should , , , 

le allotted to factoiies ‘•ories m outright possession In order to 

ensure that the scheme is worked to the 
gicatest advantage of the area in which the factory is situated, some measure 
or contiol by Government over the uses to which the land is put is desirable, 
and this can best be secured by the grant of a lease, which should he foi a short 
term of years only in the first instance We would not make any diserimmation 
between existing factoiies and those which may he established in future, except 
that the former should he called upon to show that they do not already 
possess the means of carrying on the woik we have desciibed above, as well as 


that they aie unable to ohtam on tlieir own mitiative new land foi the purpose 
The facility of obtammg small blocks of land on lease from Goveinment in the 
way suggested would be especially valuable in the case of new factories, as it 
would enable them to test the possibilities of the area m which they proposed to 
opeiate and to lay the foundations of a supply of hettei varieties of cane before 
the factoiy commenced woikmg It would also afford a means of gaming the 
confidence of the cultivators ^rom the outset We have no wish to lay down 
hard and fast rules as to the terms on which leases should he granted Apart 
from the fact that these must vary according to local conditions, we do not con- 
sider it desirable that the disci etion of the Local Governments should he fettered 
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m any ivay We \vould, li ^wever, suggest that the folloiYing conditions i^ould 
IHove suitable m most cases 

(?) The f ictoiy should undeitake to plant annually at least one quaitei 
of llie area leased to it with iinpioved varieties of cane ui a maimer 
appioved by the Siigai Besearch Institute 

tn) It should undeitake to sell sots of such improved vaiieties to local 
ciillnators who are wulling to take them at a late not higher than 
that at which it purchases cane 

{m) In tracts in wlucli canal irngation does not exist it should imdeitake 
to mstal masonry or tube wells and pumping plant of siifBcient 
capacity not only to iiiigale the aiea leased to it hut also to provide 
watir tor an equal area of cultivators’ cane, such water to be sold 
^ at a rate not highei than a mai iniiim late appioved by Government 

For ncA\ factoiies the further condition would be necesary that the factory 
should be erected wntlim a <>pecified period In such a case condition (ii) would 
also need modification, and would merely be that the sets would be sold at a 
rate not aboie the prevailing rate for sets 

Wo hai c recommended that the lease should be granted for a short term of 
jeais only in the first instance If at the end of that period it was found that 
the land had boon put to the uses for which it was intended, the lease would of 
course bo renewed for anolhei peiiod and would continue to be renewed at 
suiiablc luteiials, so long as it contmued to fulfil its purpose 


' 313 We consider that there is another direction in which every effort should 

be made to enlist the assistance of 
(//) Cimpitlsory acqutHfton for a fac- factoiies, and that is in regard to the 

improvement of the water supply in the 
tracts m which they operate, as the 
capital necessary foi the installation of tube wells and pumping plant is 
seldom to be found in the villages If a factor} is willing to help in this 
niatter, it should, m our opinion!, be encouraged to do so, even though it 
may not be desirous of embarking on the experiment of leasing land for 
the piiiqiose of piopagating better varieties of cane and denionstratmg improved 
methods of cultivation We theiefoie recommend that, if any factory is wn-llmg 
to mstal wejls and pumping plant in the area from which it draws its supplies, 
but IS unable to obtain land for the puipose, such areas, each of which would 
not exceed one or ti/o dcies in extent, should be acquired and leased to it 
Whenever ivells and plants are installed on land leased from Govemnient, the 
plant should be of a capacity approved by the Agricultural Department, and 


the factory should undertake to sell wmtei to ciiltnatois at a rate per acre oi 
ivatei mg not exceeding a maximum i ate appi oved b} Govei nment As the w atei 
supply would be obtained from land which wms the proper!} of Govemnient, 
though leased to a factor}’, and the maximum rate charged for it would also be 
fixed by Govei nment, the factory should hare the same lights m regards to 
distribution and recox'eiy of chaiges as aic at present possessed by Government 
111 regard to water supplied fibm a Government iriigation source 


314 We feel convinced that the scheme xve have outlmed above would bring 
fi) JusUficahon of the QimmiUeh factories and cane growers into much 
(chetre closci relations than exist at present to the 

mutual advantage of both Whether even it satisfies the pro\ isions of the exist- 
ing laiv to which w’e have drawm attention m 'paigaiaph 310 is a matter toi 
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lai\'A'cis to docido, but the dncct public inteicst Ailucli each branch of the scheme 
IS desired to serve and the need of acquisition thorefoi aie, -\vc think 
obvious , and it is not unioasonable to dcstribo the constitution of set and de- 
monstration faiins and oi tubeWell plants as constiuctions of woiks in the 
sense of section 40 of the Land Acquisition Act Ouis is dilTeientiated fiom 
Ml Padshah’s scheme not only bv the fact that the extent to Avliich the pnncijile 
of compulsory acquisition may bo applied is definitely and nariowh restricted 
but also in the mam obfcct vhich it is designed to sci\ c Thai obiect is to confer 
diiect and immejiate benefit specially on the local cultivatois of cane by the 
piOMSion of reiities foi the distribution of improved sots and irrigation ivatci 
and the disscniinatioii of mipioved agiicultural methods We considei our- 
sehos lustificd in rcquiiing them to contribute a fi action of their land in pur- 
suance of that oliTcct Under hli Padshah’s scheme, on the other hand, the 
small section ol (he local communitv on nlioiii such a special contiibutioii is 
lemod would be required to make it without the giiaiantcc of anj comiiensatorw 
benefit other than to shaic equallv nith the lost of the community (on whom 
no Icvj" has been made) in a possible reduction of Indian sugar prices nliicb, 
the constiuctioii or extension of the lactoiy maj be presumed to promote 

315 The possibilities of giants of waste land to factoiics being limited and 

TosnadHmofn.j/Hemofha.es compulsoi j acquisition, except to tho 

limited extent iccognised in the foregoing 
paiagraphs, having been ruled out of considei ation by tho iiiaioiity of ns, ivo 
liaie to discuss the pi aoticabilitv of othei methods of securing adequate su]iphes 
of cane to the factoiies An expedient which has so fai been singuhulv neglected 
111 India IS that of leasing large blocks of land It is by leases alone that the 
factoiies 111 Ja\a obtain the contiol of thou supplies, as none of them is. 
ovmcd by natiios of the island and no one who is not a iiatno of Jaia can 
acquire land in absolute oumeislup "SS o are avaic tliat many diflioulties uould 
be met in introducing a ststem of leases in Indm -uhich aie not oncoiinlercd m 
Java, wheie t!ie svstem is in reality a suriival flora the da 5 s when compulsoii 
cultivation of cane vas enforced and has, thcieforc, a long tradition behind it 
which has made it a comparatively easy matter foi the factoiies to obtain all the 
land they leqiiirc on lease The communal spiiit which exists in the villages in 
Jaia to a far greater extent than it does in most parts of India has also been of 
tho greatest assistance to tlie factoiies ui this respect But m spite of the supc- 
nor adi autagos which are possessed bv the Java factories, wo recommend a tiial 
of the system in India, and do so wnth all the gieatei confidence in that it has 
alieadv been adopted wath signal success in orte instance, that of tho East India 
Distilleiies and Factories Company at Nellikuppam We sec no reason why it 
should not be woiked with equal success elsewhere The argument that the 
smallness of holdmgs and the number of leases into wdiich a factory would ha\ e 
to enter would pioie an insuperable obstacle does not mipress us The factory 
at Nellikiipp ’in leases lend fiom about 700 holders and is proposing ^greatly to 
iiiciease tlie nurabei Iloldnigs arc no larger and interests in land no less 
complex in the neighbouihood of Nellikuppam than they aio in most othei parts 
of India Even in Oudh, where theie aie very few tenants with occupancy 
lights, we do not considei that it should be impossible to make sartisfactoiy 
ail anger lents wnth both landlords and tenants wuthout derogating fiom such 
lights as aie possessed by the lattei We strongly leconimend that, wlienevei a 
tactoi}’’ wuslies to embark on tho experiment of leasing land and desiios Qovom- 
nient help in the matter, the services of a Government otBcer not lower in lank 
than a Deputy Colleetoi should be placed at its disposal to assist it in making the 
necessar}^ aiiangements It wmuld,,of course, have to be made clear that the 
Oiiiplojment of such an officer in no wmy iniolied any measure of compulsion 
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and ll’at In'; ':or\icc‘; ncro boni" utilised ns iinich in the inti rest‘- of the eult'- 
vraoi as ot tlie factors and a ilh the object oi ciisunnfr th it the t^nn*- ofieutl 
weic full\ undei stood bv the tnbuato»? In oidoi to pro\ent any Mi-)ncion of 
coinpnlsvon wc are inclined to think thut it noald be btt<or if the of'kei % iie 
jiaid b\ Goieinmeiit and not b\ the fartoi\ The c\peiKlitine imohcl o onhl 
1)0 <-111011 m eompaii'-on nith the ad\antae:es to the commumti nbuh vuiild 
Jesuit jroin llie development on the rii^lit lines of suoli an impoitant indu'tn 
IVliethoi the factoii should lea'io the hind (yim‘.i-peiinancntl\ tc, whether n 
should retain continuous possession fm the perioa of the lcn<-e. is <i riitter of 
detail but we aio of opinion that it would piohablv be adimitaycoii'- if the 1 md 
weio handed back to the cultuatois foi the peiiod for winch it is not required 
for vane, ic for two 'leais out of tliiee or tiiiec out ol foui aceordini' to the 
rotation adopted The iinpioc ed methods of cnlln ation and the lii'j:bei m inui me; 
winch .lonld be gnen In the factoiv should ha\o a niaiked ctTcct ni incioa<-m" 
the ^ lelds oi the crops rotated v itli cauo Tins effect ‘-hould e;i eatlv inipn. <=s not 
onlv the cnlciratoi wlio leaded the laud but ako other cnltivitois ni the neudi- 
hourhood and should lead to a speedv extension of the s\stcm h\ oculai demon- 
sti ation of i(s advantages 


31 G Another method of socuinig an adequate snppl\ of cane winch has cot 

to he tiled ni India is that of gning the 

Allot ment of shares anil (Inlnluiiion ^ dncct mieiest in the result. 

‘ obtained h\ thof’cton oitliei In the giant 

of shaies oi hv paiUcipation in the profits "Wc arc ghad to see that the possibi- 
lities in tins dneciion arc being iccognised in the pi ospectns of a faoto^^ winch is 
in process of establishment m the Deccan canal nica AVe nndci stand th.it a 
block of 5,000 shaios of Es 100 each m the comp.anv, the capit il of winch is Rs >0 
lakhs, wais rescued for the growcis of cane in the ti.act on which the factoiv will 
diaw lor its supplies and that these lunc been t.ikcn up According to the 
^puhlislied piospoctus, when the conip.ain o irns piofits w’hieh enable it to pa\ 
more than lOpei cent dividend, the .amount of such piofits sot aside foi dnuleiid 
.shall, attci 10 poi coni ha'- boon jianl he dmdod into foni equal p.arts of which 
one sh.allhc divided amongst the canc-giowuig sii.ncholdcis m the piopoition ol 
the cane supjilied In them to the total loimagc oi cane supjdicd to the compain 
including au> cane which ma> be gtowai be the compain itsclt The lomaiinng 
thice iiaits and the balance, if anv, of the fouiln pait are dnidod amongst all 
sliaielioldeis including the cnnc-giowers who hold sbaics The ro.disation ol 
tho common interest of the factory and the cane giowci nnnhod in this anainre- 
ment maiks, in oui opinion, a step m adianco It will, howeici, he cMdent 
that thepiniciple of lesciMiig shaies in a k«cton foi the giowois wlio snpph it 
with came is onh applicable to new factoiics and cion then onlv where cane is 
gi owai b\ eomiiaiatn elv large holdeis who Inn e capit.al to nn cst It is spocialK 
suited to the Deccan canal tiacls, wheie cane is giowai in laigei lilocks tli in it i« 
clsewheie in Bomh.n, to paits of Biliai and tho Vnitod Pioiinccs, where thou* 
me large holdeis who can put fauli extciisne aieas undei cane, .nid ^mssihh 
also to Bunna, whcio tho cultnator is moie loiscd m the v.n*- of lmsino=s 
t];tan he is m India pioper Failing the adoption of the scale for tho pin chase 
of cane wc suggest below, wo should like to see .i gieat extension oi 
the sistera of pnlicipation in piofits and would lecnmmcnd tint a dchniie 
piopoition of those piofits sliould ho set ’.side foi distulmtion not onh to c me 
growing slvueiioldois hat to .ill canc giovois snpplvmg tlie factoiv in pro- 
poihon to the quantitv of cane supplied and with reference also to it' quality 
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317 We liavo hoy 1)} .saccofasive stages ai lived at the ciucial pioblem of llie 

iciclorj ludusiiy, wlucli is to discover 
To^mtnl fo cciitc on a iUihuff sen’e some Ma\ b\ vlucli, when it is not 

(a) Tie Zoi tstana and Cuba sffstcnii possible to secuie adequate supplies of 

cane bj*’ giants of waste land or by leases, 
tlie ivot nia\ be induced to dispose of his cane to the factoiT Hitherto matters 
Jiavc woiked in a vicious ciicle Put biiefli, the position is that, tlie inoie 
ctficieiit the factoiy, the Inglier the puce it can affoid to pay lor its cane The 
niajoiit} oi Indian factoiies haie in the past been icgiettabl} ineflicicnt and hate 
not, tin ictoie, been able to pay a price for cane high enough to induce the groiver 
to pait with it in piefeiencc to turning it into gui Our object has been 
to devise a scale which sh.’II proto equallv satisfactoij both to the factory and 
the giowei , <md in deciding on such a scale w^e have been gieatlv influenced 
])} the St stem in foice in Cuba and Louisiana wheie a laige piopoilion of the 
cane giowsi is purchased by the factoiics fiom planteis and independent culti- 
vatois The st stem of patment in both countiies is based on ttvo factois, the 
pi ct ailing pi ICO foi sugai and the amount of sugai obtained bt the factory flora 
tlie cane In Louisiana the basis of tlie sliding sc.ile onl tvhicli pajnient is made 
to the eiiltitaloi is the ayeiago puce of tcllowq claiifiod sugar on the Louisiana 
Sugai IHchange foi the week of deliveiy A late pei ton of cane is agreed on 
by the iactoiv and the grotver which taiies from 80 cents to one dollar per ton 
and IS appaieiitlt fixed on the basis of tlie qualitt of the cane which has been 
found bt cxpeiience to be p]odi’C'’d by the giottci or throughout lus district and 
oi the losults w'liich the fac^oi'j has obtained fiom such cane in previous years 
To gi\o a concictc example it the late agiecd upon weic 00 cents per short ton 
vot 2,000 jioiinds) of cane and the price oi fine xcllow sugai on the Louisiana 
Sugar FiXch mge w eic quoted in a gi\ en w eclc at four cents pei pound, tlie grower 
would receive 90x4 cents, oi 3 GO dollais, iier ton foi his cane deliieiod in that 
week Rates of 80, 85, 00 and 95 cents and one dolbir poi ton of cane arc given, 
but in lecent xears 00 cents appears to have been the most usual lato In this 
case, therofoio the giow'ci icceives foi everj ton (of 2,000 pounds) of cano the 
cun cut market pi ice of 00 lbs of fine yellow sugai In 1913 the average- 
production of sugai in Louisiana factoiies wms 143 26 lbs of sugai from one 
ton of cane, the highest lecoieiy being 182 03 lbs and the lowest 114 46 
lbs It will thus be seen tliat in Louisiana the pi ice paid foi cano is some- 
w'hat 111 excess of half the mice of tlie sugai obtained fiom it 


In Cuba the method of pajunent universally adopted is to give the grower 
eithei a peicentagc ol the sugar obtained fiom the cane he supplies oi its 
cqunalent in monev From 4} to tons of sugar oi its monctaiw eqiiualent 
10 paid ioi CA CTA 100 tons of cane deln cred, the amount yar>ing according to the 
local condilions Cnltn ators w no g i ow' c.int on land belonging to the factory or 
who haic iceened adiances fiom it aie natuialh paid at a lower late than 
those who gioiv cane on then own land and bcai all the iisks iiivolyed in doing 
so rawnent is made twice monthly, the jince adopted for sugai being tliat at 
llabana or otli'^i poit foi the pieceding foitnight TJie aicrage piice paid for 
cano by factoiies m Cuba ma’ be taken as the monetaiy equnalcnt of 6 tons 
of sugar foi overv 100 tons of cane As the extraction obtained bv Cuban 
factoiies is 12 tons ol sugai foi eveiv 100 tons of cane, it follows that m Cuba 
the 1)1 ice paid for cane is one half the puce of the sugar obtained fiom it 


We liaic given consideiable thought to this most impoitant questioiu 

and, see no reasoifwhy a sv stem which has 
wmrked so well in Cuba and Louisiana 
should not w'oik equally well m India A' 
sliding scale of naiment has, in oui opinion, xeiy much to commend it It enables 
the glower and maniitactiiiei to sliaie alike in the increased profits which may^ 


(f) System rceommended fo) adoytton by 
Indian fado)ic% 
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result fiom a rise m the pi ice of sugar and it ensures that, both parties are 
equally affected by a fall It tends diiectly^to piomote'efficient factoiy woiking, 
as rvuthont efScieiicy the factoiy mil be unable to pay the price -which mil secure 
it adequate -supplies of cane, and the more elScient the factory the less pei unit 
of finished product mil be the co'^t of its raw mateiial '^On the whole, we 
coiif-idei that a sliding scale based on a price per ton of cane equal to one half 
that of each ton of sugai produced fiom it is suitable for Indian conditions, 
though, as we suggest below, if any modification is called foi, it should be 
in the diiection of greater liberality "We now proceed to discuss the mannei 
in which it would work m India ,'and, to make this part of oui aigument clearer, 
we attach a chait (Plate No 25) showing the pi ice per mannd of cane which 
would be paid on the scale we propose in the follomng three cases — 

(1) that of an inefficient factory which only recovers 5 tons of sugar 

fiom 100 tons of cane, 

(2) that of a factory workmg with moderate efficiency and recovering 

7 5 tons of sugar fiom 100 tons of cane This is somewhat above the 

average returned by existing factories in India, 

(3) that of a reallv efficient factory which recovers 9 5 tons of sugar 

fiom 100 tons of cane 

As the competition of gur is such an important factor m considermg the 
question of pajunent for cane, we liave also shown in the chart the gross gur 
value of cane pei maund and the coiresponding puces of gur By " gioss gui 
ralue of cane per maund ” we mean the puce the cultivator would get for 
his cane, if he converted it into gui and obtained 9 maunds of gui from eveiy 
100 mtiiinds ol cane, which is the ratio of gui to cane we have adopted through- 
out 


319 In discussing the applicability of this sliding scalb to India we have first 

to see how it would ivork if adopted by 
(c\ Jioio the system muld loorL in f^ctoiies oi in existing cane tracts 

Nearly all the present factories are locat- 
ed in Upper India, and if the scale is found suitable for adoption by them, 
it should obviously prove still more suitable for factories which may be establish- 
ed in any part of India in the future, as these vonld be m a position to profit by 
the mistakes of then predecessors It has always to be remembered that in 
this country two maikets exist for the produce of cane, the gur market and the 
sugar market In the gui market, which is confined entirely to India, puces 
aie determined mainly by the seasonal vai rations m the cane crop, but partly 
By the quality of the gui Except for the sngai manufactured by hliandsmies, 
vliich has cl small aitificial market of its omi in which puces are deteimmed 
almost eiitnely by the strength of caste prejudice or sentimental considerations, 
die sugar market is a world maikct in -which the puces are ruled by the outturn 
and cost of production in competing countries The most important of such 
coniitiies for India is Java No examination of the sliding scale we suggest 
would be of any value if it neglected the consideration that the factoiv is not the 
onh outlet the cultivator has for the disposal of his cane He can always woi k 
it up into gur if he is not satisfied -wuth the price which is offered him by the 
factoiy In the discussion which follows we have throughout adopted pre-war 
conditions as the only satisfactory basis for dealing with questions of costs 
and puces, since their constant fluctuation during the period of the war and aUer 
L3ISG 3P 



238 


THE SHGAE rACXOIiy AND ITS EAIV jMATEPTAIi 


lendoi anj compaiisons based on figures subsequent to 1913 of oytremoly doubt- 
ful value 

320 In tbe gieat cane-gi owing tracts of Upper India two qualities of gor are 

produced That manufactured in the 

(t) in tracts where Itgh-class eating j^feerut Division of Agra, m parts of Oudh 
giir IS mannfachtrea. , ,, , -L , -n 

and in the Noitli-Wcst Frontier Provmce 

IS of specially good qualit} and is used entiiely for eating That manufactured 
throughout the rest of Uppii India is, gcneially spealung, of inferior quality and 
in Goialdipui and Biliai is laigely sold to refineiios Factories in Upper India, 
theietoie, vull fall into two quite diUcient categoiics in legard to the purchase 
ci cane accoidingto the das'! ot gui manufactured in the locality from vliicli they 
diaw their supplies In 1913, the last comjilete pre-i\ar year, in tbe mam tract 
in vliich high class eating giir is the staple piodiict, namely, the Jileenit tract, 
the pi ice oi gui was Ks 5 05 per maund If we assume, as we have done 
thioughout, that the outturn of guias 9 pei cent on cane, tins is equivalent to 
a puce of 7 27 annas per maund ol cane, in other woids, the cultivator vho 
converted his cane into gui and sold it to the local meichant was getting 7 27 
annas per maund foi that cane The price of factory sugar in this tract for the 
same year is not diicctly ascci tamable, as it comprises no factories of its ovni and 
the official!} lecoided statistics ve haye felt bound to discard for reasons which 
wo shall elaboiate in Chapter XXII (paragiaph 306) The price may, hoMcvei, 
bo taiily assumed to coi respond closely vith the actual pi ice at Avhich sugar was 
sold f 0 1 from the Bihar f ictoucs enhanced by the actual lailwaj freight fiom 
the lactory area to the Iileeiid tiact This is justified by the fact that the price 
lealisod by the Bihar factories is itself regulated by the price of foieign sugar 
landed at Calcutta, so that the Mcenit puce calculated in the mannei Ave have 
, adopted coiiesponds not onlN with tlie Biliai puce ex-factory but Avitli the 
Calcutta pi ice of imported sugai The average puce lealiscd for their sugar 
bj a gioup of Bihar factories thioughout the jear 1913 A\ms Rs 8 40 The 
lailAvay li eight fiom Muzatfaipui to Mcciut A\as 10 annas 4 pies per maund, 
so that the jMeerut jnice iiiaA^ be tahen as Rs 9 05 Tlie question aaIiIcIi has to 
be decided is A\diat late the factoiy obtaining this price for sugar could atford 
to pay tor its cane With an extraction of 7 5 paits of sugar pei 100 of cane, 
Avhich, as AAw have pointed out, is lathei aboA'o that of the aA’ciage Indian 
lactory, it would pav 5 43 annas pei maund of cane, if payment A\ere made on 
out 'sliding =c.ile A lealh'^ efficient factory obtaining 9 5 paits of sugar per 
300 of cane Avould, iiiidei the same scale, have been able to pay 6 88 annas per 
maund for its cane Factories of both slandaids, thciefoie, would haAC been 
paying less than the gm lalue of the cane m that A'eni, the less efficient 184 
annas less and the more efficient 0 39 of an anna less, and Avoiild, m oui opinion, 
stand no cnaiice of obtaining moiB than an insignificant supply of cane We 
Aveie fiequonth'^ infonned that the cultivatoi is anxious to^be iid of the tiouble of 
cor\mrting his cane into gui mud Avould bo quite AVilliiig to dispose ofnt to a 
tactoiAq if he could be ceitain ol geitiug the same pi ice foi it As Ave liaA'e just 
shown, that assuiance cannot m tact be given iindei all conditions , but, CAmn 
it it could, Ave aie soincAvliat doubtful Asdiether tlie statement is tiue ot the tiact 
undei discussion The limited expeiience uAmilable seems to mdicate that the 
cultivalor Avill not sell his cane to the factoiy toi the equiAMlent of the puce ho 
obtains ioi it in the shape of gm The tiact us lelativeh' avcU pioAnded Avith 
bullock poAver, and the fact that it costs him laboui and tiouble to make gui 
of Ills ei op does not appeal to limi sti ongly, as no actual outlay ot money appears 
to him to be iua olved It is not easy to estunate the addition wliieh must bo 
made to the gui pi ice to induce him to sell his come Oui colleague JVIi. Clarke,, 
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Avlio has great experience of the United Provinces, places it at from 2 to 
S annas a maimd In other voids, the factoiy vonld have to depend for its 
piofit'^ on tlie price of sugar being maintained at a level which cannot with 
confidence he anticipated Our conclusion, theiefoie,,is that no factory depend- 
ing foi its supplies on the purchase of cane in the open market could estahhsh 
itself vnth any prospect of success in a tiact in which high class gur is manu- 
factured, so long as the pre-wai latio between the price of such gur and of 
factory sugar is mamtamed 

321 The position is quite different in 'those parts of Upper India 

v', 7 /• V where much of the gur turned out is 

(n) in tiacts lolioe nur of mfeiior ft , , ^ 

quality u manufactured interior quahty and commands a 

much lower price In the Gorakhpur 
division of the United Provinces and in North Bihar, which are the only, 
tiacts where the factory industry is established on a scale which merits 
consider ation, the puce of gur is low not onlj on account of its mfeiior quality 
hut also on account of the distance from large markets The pioduction is in 
excess of local demands and much of it is sold to refineries The price of 
lefining gui ruling in these tiacts in 1913 as given us by a group of factories, (for 
we must again reiect the official returns) was Rs 2 59 per maund, which is 
cqunalent to a gur value for cane of 3 73 annas per maund It must be home 
in mind that m this tract during two-thirds of the season the giii produced is 
of this low quality. If we assume as before an extraction of 7 5 per cent of 
sugai on cane, the puce of cane on the slidmg scale we propose would have 
been 5 01 aimas pei maund, even though the puce of sugar was as low as Rs 8 4 
pel maund, as we have already said it was m this tract in 1913 Had the effi- 
ciency of the factories been such that they weie able to obtain 9 5 pei cent of 
sugar' on cane, they would have been able to pay 6 38 annas per maund for cane 
We aic compelled to the conclusion that the difficulties m regard to supplies 
of cane of winch we heard so much during oui tom m Bihar have been almost 
entirely due to the fact that an inadequate price has been offered for it, and 
that the factories have looked for their profits lathei to mamtaining a low price 
for cane than to inci easing their own efficiency and seeming the co-operation of 
the cultivatoi We are glad to be able to state that this bids fair to be rectified 
Tvo of the most unpoitant factories m Bihar are now purchasmg cane on a 
sliding scale much on the lines we suggest , but at present the operation of the 
stale IS confined to the cane gioivn on estates, and the factories do not deal 
diioctly with individual cultivatoi s The mtioduction of the system has already 
had a mailed effect on the development of the cultivation of cane in the neigh- 
bomhood of the factories, and an extension of it is under contemplation by other 
factories under the same managing agency 

To sum up this part of the discussion in the great cane-gi owing tiacts of 
Upper India the scale we suggest, viz , a price for cane which is equal to half 
tin price of the sugar manufactured from it, should, even if puces letuined to 
pre-war leiels, prove amply sufficient to secure an adequate supply of cane 
except in tracts where high class gur is manufactured In the south the compe- 
tition of othei crops such as paddy is a more important factor than it is in the 
noith but, as far as the competition of giu is concerned, theie is nothing to 
pi event the successful establishment of really efficient factories 

322 We have stated above that we considei the suggested scale a suitable 
^ one, even if the puce of sugai falls to its 

Uh Js'eed of a minimum price i i mi j- j 

^ pie-wai level The fuither question arises 

whether it woifid still be applicable, if puces fell below that level In Chaptei 
I ve have pointed out that the average cost to the cultiiatoi of growmg tho 
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fliHi indigenous canes pX Tppei Ind'a Piav lie taken at 5 to 6 annas a maund 
In ilioso ciicumstancos ne aie of opinion tliat 6 annas pei maund of cane should 
be the luimmuui puce to be paid to the cnltivatoi, uliatcvci the puce of sugar 
This means that a factoiy unth an e\ti action of 0 5 pci cent uonld still liave 
to pay 6 annas pex maund foi cane, eieu though the price of sugai fell below 
Bs 7-14-4 pel maund, and, factories with an e\ti action of 8 5 and 7 a pex cent 
onl^, even though it fell below Es 8-18-2 and Es 10 pei maund xospectnoh 
The risk of loss fioni tlio painnent of this innnniuin jiiicc m a paiticular year 
IS one winch, in oui opinion, should logitimatcb' bo undci taken In capital in mcw 
of the voiv cnhstantial benefits uliich i.ould lesult fiom an assuied supply of 
cane in all ye.us , 

323 Whilst the sliding scale we propose above gircs the culiivatoi a duoct 

intcicst in the woikihg of the facloiv, that 
(e) Pomble lanah.ns of tU scheme jutexest nould not, in all piohabilitv, ho 
eoim'ioetl appaicnt to him as it vould be the 

sliding scale woio combined with a bonus srstem An alternative to tlic sliding 
scale which luis, m oni opinion, much to recommend il Mould bo an initial pnr- 
niexit, amounting, foi example, to 40 per cent ol the puce of tho sugai maiiu- 
factuxed fiom the cane, a bonus at the end of the season The precise 
amount of such a bonus rvonld lie a matlci for decision in each mdmdual ease , 
but it sliould, together rvith the oiigmal pajmont, bo at least equal to the price 
the cultivator would i econo midoi the half pi ice scale uo linre proposed in 
paiagiaph 318 No bonus Mould, of coxiisc, be earned unless half the puce of 
f;he sugai pioduccd fiom the cauc was aborc G annas 

As will be seen fiom lus Supplcmentarr Note, Mi Pvsdshali proposes a shd- 
mg sc lie Mhich is moio hbeiil than that mg hare suggested This «cale is 
explained in detail in section VI of that Nolo and is shoMUi in the foi m of a gi aph 
in Plate No 26 in compaiisoii ruth the Committee’s ccalo as M’oikcd out foi a 
factoiy evtrictmg 8 5 pails of sugai poi 100 of cane Oui object has been to 
Avoik out a scale mIucIi shall onsuie an adcomte supplv of cane to the facton 
"We considei that the scale mc propose should have this cffoct and that mo aic 
not iiishhci} m going borond it, c^-peciallr as, if gicatei bbcialitv m am indi- 
vidual case IS coiisidoied desiiablo, this can ho seemed by the parniont ol a 
moie gcneious bonus uudci the alternative srMem 

324 It Mill, wo txust, be sufficienlh cleai that, Mhilst m o propose that all fae- 

touos should paj foi tlien cane on a um- 
{f) Tnforhea! anvovnccments of vtgar loim ‘’cale, VIZ , at a puce Minch rrould he 
pnees and 1/tcIcls uquircd equal to half that ol the sugai maxmfac- 

fmed from it, this does not mean that all 
faetoiies Mould ho pajnng the same pure for then cane A. factoiw cxti acting 
( 5 tons of sugar fiom each 100 tons of cane Mould pay less than one oxtraciiug 
9 5 tons Tho cnltnator would soon loalise the diffoiencc in tho lates paid 
bv factories of diffeiont efficieiicj’', and this should act as an incontnc to the 
faetoiy to mcioase its otliciencv, especially in tiacts in Mdiich tho cultivatoi has 
a choice ol nioie than one factoir to which to dispose of lus cane There ni e Im o 
essentials to the success of the scheme mg propose The fust is an authoiitatuo 
statement of the puces of sugar ruling duiiiig the peiiod foi mIucIi settlements 
are made We consider that monthly settlements m ould ho sufficient and suggest 
that the Diiector of Statistics should issue immediately after tho close of each 
month a statement shoM xng the ayorage Mholesalo puce of white sngai manu- 
factured in India' prevailing in tho puncxpal maxkots dm mg the preceding 
month The price paid by the factoxy foi cane Mmuld then he based on the puce 
of sugar uxlmg m the neaiest market for -which figuies wc 2 g given by tho 
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Diieetoi of Statistics llie sceonrl essential to tlie success of our scheme is 
publicity We i ecommciid that factoiies ivhich adopt the scheme should peimit 
then books to be examined by some outs.de officer, who might he an officer of the 
llcveiiue Depaitment of not lowei standmg than a Deputy Collectoi, who would 
certify that payment foi cane had been made on the basis of the sugar manu- 
factuied iiom it No technical kiioyledge yould be requiied foi this examina- 
tion , and all that would be necessaij vould be a comparison of the record of 
stocks of ougar in the factory and ot despatches fiom it with the recoid of the 
amount ol cane crushed We make this recommendation, not because we doubt 
that any factoiy adopting the scheme would fail to fulfil its obligations undei 
it, but because the assuiaiice of ai independent authority would remoye any 
suspicion Avhich might be lurking in the mirds of the cultiyators that it y as bemg 
worked to theii disadvantage 




325 Thei e is one defect in the scheme which should be mentioned It is that 


, , ^ , a cultivatoi who brought in his cane eaily 

(a) MoaivcaUens of the scale rentmea .1 t a j. 

to neU special eases ^^''son m order to meet the conve- 

, nience of the factoiy would be paid for it 

at a lower late than if he brought it in later owing to the lowei peiceiitage of 
Buciose that would be obtained fiom it This defect could, howevei, be easily 
overcome bj^ making pa^mient thionghout the season at the rate of extraction 
foi the pievious season or at a rather lowei figuie If it weie found at the 
end of the season that the late of extraction had been higher than the figure 
adopted, the balance due to the cultivators could then be distributed m pro- 
)DortionJo the cane supplied bv them 


Li distiibutmg this balance the diffeience in the fibre content of indigenous 
canes and of exotic varietier should, m our opinion, be recognised According 
to the evidence we received, the fibre content of most indigenous canes may be 
placed at iG to 18 per cent whilst we estimate that of Pannda and other thick 
and medium vuiicties at about 12 per cent A factoiy noikiiig on indigenous 
canes and paxniig for them on a sliding scale in proportion to the quantity of 
sugar extracted from then could thus pay more for thick canes owing to the 
better exti.ictioii obtained from them by the same imlls We attach a chait' 
(Plate No 27) shoiving the relative values of canes of high and low fibre content 
respectively, and we suggest the use of these value bv factories pui chasing small 
quantities of thick canes, as we consider that the pajunent of an additional price 
for such cane would prove a valuable incentive to an extension of its cultivation 


326 A question which may be asked is, whether factories which pay for cane 

on the scale we propose will still be able 
{h) Effect of the scale on cornpehtm^ withstand the competition of imported 

sugar We have no doubt whatevei that, 
given the mereased efficiency 011 yhich we^have laid so much stress, they will 
lave no difficulty in doing so , but the question is one into which so many factors 
enter that we are not in a position to give detailed facts and figuies m support 
of our conclusion An examination of the chart, however, (Plate No 3) which 
we reproduce as the frontispiece of our Report may assist in its elucidation 
The chart shows the price at which the great sugar produemg countries of the 
world were able in 1913 to land each maund of sugar they produced in the country 
■^hich was their most important customei This m the case of Louisiana, Porto 
Rico, Hawaii und Cuba was the United States, and in that of Java v as India 
The main items in this price woie ^ost of cane and cost of manufactuie , but 
where the country of consumption differed from the country of production 
ocean fi eight, and in some cases duty, had to be added to these The chart is 
Exceedingly instinctive It shows that Lidian factories in tracts m which the 
L3ISC 3Q 
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competition of liigli class eatuig gnr had not to be faced -wore pajnng less for" 
the cane required to make a mannd of sugar than the factoiies in Louisiana, 
Porto Rico and Hawaii , and that the cost of manufacture of sugar m India wa^ 
greater than in any other cane sugar pioducing country in the world The 
chart also shows the extent to which in the pre-war period the cost of sugar pro- 
duced in India exceeded that of Java sugar landed in India Notwithstanding 
this diiieience, factoiies in India were not only able to exist but also to make a 
profit, the leason being paitly that the price of Java sugar when sold in India 
was not deteiniined by the cost of production in Java j^his freight and duty, but 
by the puce of siigai m other sugar producing countries, and paitly that lail- 
way freights affoided a consideiable measuie of protection to sugar of local 
manufacture m up countiy markets Since 1913 the doubling of the duty and 
the gieat increase in ocean and railway freights have, m spite of the enhanced 
railway freight on cane, greatlv stiengthened the position of Indian factories 
relative to those of Ja\a The great lesson which is to be drawn from the chart 
IS that, li Indian factories are to hold their oivn against foreign competition, 
they can only do so by reducing the cost of manufacture 

\ 

327 We are convinced that payment foi cane on the sliding scale we havd 
, , , , . ,, proposed will do more than anything else 

difficulties expenenced by 
factories in India in securing an adequate 
supply of law material For a season or two its worlang might be beyond the”" 
undeistandmg of the cultnatoi , but the greatly enhanced price for his cane 
he would leceive under it ivould quickly convince him of its superiority to any, 
'Othei method of payment There are various ways m which factories can sup- 
plement it to great advantage TJie relation between the factory and the cane 
grower is at present almost entirely one of buyer and seller only, and the system 
of advances adopted by most factories haidly tends to obscure this fact Our 
aim thioughout has been to secure that community of mterest between the 
factoiy and the cane-grower which has hitheito been so conspicuously lackmg in 
the Indian sugar mdustiy It is for this reason that we have recommended that 
factoiies sliould be placed in a position to acquiie land on lease for propagatmg 
sets, for demonstration of impiovi'd methods of cultivation and for mstalhng 
tube wells and pumpmg plant If factories adopt this scheme, they will leqmre 
agiicultural officers to carry it out, and we trust that the Sugar School the 
establishment of which we nropose wnll provide them It will be obvious that, 
if the leased land is to serve its purpose, the work of the agricultural officers 
cannot be confined to it, and that their advice and assistance should be fieely 
placed at the disposal of all eane-gi owers who supply the factory with cane "We 
think that factories would do well to allow their agricultural officers as far as 
possible to assist all cane growers m the locality, not merely those who alieady 
sell their cane to the factoiy, as every cane-grower would be a potential seller 
to the f actoi y In fact we would go so far as to say that, even where factories 
have no land of tlieir own, they would fin'd the employment of an agricultuial 
officer to advise and assisLcane-growers in the tract from which they draw their 
supplies a profitable investment Such an officer would be of great assistance m 
regulating the supply of cane to the factory uccordmg to ripeness, a matter 
which at present is in many cases dealt with m very haphazard fashion 

Another way m which thS factory can assist the cultivator is in securmg 
a supply of concentrated manures Factories are in a very much better position 
than the cultivator to obtam these at cheap rates, and they would lose nothing 
by disposing of them at cost price They could also render assistance of the 
same character in obtaining improved agricultural implements 
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, 328 Althougli we are wliole-licarteclly in favour of sugar factories making it 

T, , ^ . their constant aim to concentrate their 

liauwayi as a means of supnlemenltng , 

cane supplies ' cane aieas as much as possible, we cannot 

(a) FossiMiiios of neio projeeis f 

not an\ ays or immediately be realised, and 

that the speedier means of transport which railways aflord may contribute 
materially to the solution of the faetoiv’s problem of supply Statistics fur- 
nished uS showed that the incidence per mannd per mile of the freight rates oh 
cane in the main factoiy area of North Bihar, which is served by a metre gauge 
system, the Bengal and Noith-Westein Eailway, was equivalent to less than one- 
ninth of the corresponding rate of eait hire , so that, when full allowance has 
been made for the extra cost of loading and unloading as well as of brmging the 
cano to the railway line, there is cloarlv much scope for the economic use of rail 
tianspoit, provided expeditious despatch is secured "While, therefore, we re- 
cognise that cane traffic, which is seasonal and somewhat difficult to handle and 
the cairiage of which is over comparatively short leads, can hardly by itself 
justify the construction of a public railway Ime, we would strongly endorse the 
lepresentations which were made to us by several witnesses that a great impetus 
would be given to cane cultivation and the factory industry m certain localities, 
if idilvaj communications were opened up We have drawn attention in Chap- 
ter rV to ihe possibilities created in North Bihar by the presence of a large 
number of Euiopean planters in a position to imdertake intensive cultivation of 
rcmuneidtive crops whose interest in cane as a promising substitute for mdigo 
has already been awakened A eoiisideiable traffic both in cane and other pro- 
duce is, therofoie, to be anticipated, if projects which, we understand, have al- 
ready been put before the Kailway authorities aie earned out for a loop line 
across the southern part of the Daibhanga district from Laheria Serai to Hasan- 
pui Road, and a branch line in the Champaran district from Chalaa on the 
]\Iuzaff<upur-Naikatiaganj railway through Eajpur to Kuinoul Schemes for 
the Imlaiig up of the same railway, whether from Chakra or Sagauli junction, 
ivith the branch Ime from Chupra to Mashrak are said to be held up by the 
difficulty and expense of bridging the intervening Gandak river , but another Ime 
which would be free from this objection and which would tap several large 
estates is a branch from Motdiari or Jmdhara, several miles north-west of 
Chakia, to Cliatia Baihaiwa , and we tms^ that its possibilities will be mvesti- 

gated 

Outside Bihar perhaps the most pi omising area for development from this 
point of luew is the Gorakhpur district of the United Proinnces, the cane area of 
which has in recent years varied between 120,000 and 145,000 acres Project 
reports and estimates were received in 1916 by the Bengal and North-Western 
Railway foi a Ime north from Captamganj through Maharajganj to the Nep^l 
frontier at Tliunthibari (41 mdes), for a line from klaharajganj to Pharenda on 
the Gorakhpur-Gonda loop railway and thence north to Nautanwa (25 miles)’ 
and for a line connecting Captainganj with. Tahsil Deoria on the Gorakhpur- 
Saiaii railway (32 miles) All three hnes would traverse important cane tracts 
and we trust that their consideration, which was deferred durmg the war, will 
now be undertaken Even more important than any- of these, however, for the 
increased production of sugar is a line running from the western end of the 
Goiakhpiii-Saran railway down to the Gogra and connecting up with the small 
branch line from Bhatni Junctio at Barhaj Bazar, its present rail-head and 
an important centre of the mdigenous refining industn’- Another important 
project the survey of which has alieady been sanctioned is that foi a loop line 
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from Nalbari oi Tilm on tlic Paibatipur-Gaubati brancli of the Eastern Bengal 
JJaihvay to Tangla on the Eangia Tangla extension ^ The line ivould traverse 
a part "of the Kamriip clisluct of Assam' in which laige concessions have been 
taken np foi the cnltivation of sngaicane, jute and othei crops by three well- 
known Calcutta films All the above lines would he of the metie gauge 
Besides these tlieie aie two naiiow gauge piojects the execution of 
which would be of benefit to the sugar indnstiv That foi a 2} feet gauge 
line from Beihampui on the Bengal Nag-pur Eailway to Busselkonda in 
the Ganjam district of iladras has been nndei consideiation foi some time, 
and its constiuction by the Bistiict Boaid is now contemplated The Ime would 
pass close to the Aska sugar taetoiy and would help to open np a distiict until 
"reat agncultural possibiJities The «chemp foi an extension of the Bhond-Bara- 
mati Kailuay for some eight miles tliionglx Malcgaon to Pandaia m the Poona 
district of Bombay, a survey of which has just been sanctioned, would serve an 
area commanded by the Niia canals in whmh proposals are already on foot foi the 
Irection ol a sugar factoiv Needless to say, theiefore, w^e should be glad to see 
botli pioiccts carried out m the neai future 

329 'We need hardly point" out that with a commodity ^ like cane, the 

deterioration of which sets in eaily 

(i) Improinncnls on existing lines and proceeds rapidly, promptitude in 

delivery is a fundamental necessity 
Pick up stations should, thcrefoic, be provided at as many convenient 
points as possdile and every effort should be made to comply punctually 
with requisitions for truck'' It i« equally important that the trucks provided 

should be piopeily adapted for the carmng of cane We understand that, no 
doubt owing to the exigencies of the war covered steel wagons have frequently 
been used to ^aiiv cane in recent years Not only are such wagons inconi/enient 
for the loading and unloading of cane but the high temperatures which are gene- 
rated n> their, particulailj as the cane harvesting season advances, directly 
hasten the fermentation of the juice Open trucks ivithloAV sides are best suited 
for empSoyment on this traffic 

330 An alternative to the public lailwmys as a means of transport Avhicli is 

{c) light railwaj/s and tram, vaps^ resorted to in Java, Cuba and 

other sugar producing countiies is the 
system of baht railwar^s or tiamways prmately oivned by the central factory 
It IS natural tliat this system should find its greatest scope where sugar is groivn 
on laige estates which alike secure the concentration essential to economic work- 
ing and leclncc or eliminate the necessity for acqrnrmg rights of property or of 
wav OA'-ei the lands of others In the under eloped tracts of India where large 
giants for suaar cultn'ation and manufacture are still obtainable it is obvious 
that a net rvork of light-track railways will equally be requiied , but even out- 
ride these special aieas rve think that there alieaclv exists, and will as the in- 
diistn'- develops exist to an mcr easing degree, an opening for the use of light 
rally avs and tramrvavs to convev cane from the field to the factoiy Much rvill 
depend on the success which attends the various mcasrnes we have proposed with 
a View to the conccnti ation of the aieas of supjrly , but the provision of means 
of transport which will relieve the cane grow^ei of the tiouhle of carting his eiop 
to the factory will itself tend to promote concentration Whether rt rvill be 
practicable" to combine mth the quasi-permanent mam tracks tempoiaij'- 
and easily movable feedei lines right up to the cane fields along wffiich 
the tiucks w^ould, as in Java, be man-handled or dia-wn by bullocks to 
the mam system is a question which only detailed expeiience of each 
locality can decide Outside piivate estates, however, there is no doubt 
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that the mam tracks for such systems will usually have to be laid along 
the beiTus of the public loads, and we trust that, the provincial and 
district authorities will so fai recognise then obligations to co-opeiate 
in promoting the local pioduction of sugai as to accord a sjunpatlietic 
hearing to such proposals We'Avould include also the railway authorities in 
this appeal An mstance was brought to our notice m Southern India m which 
the efforts of a sugar fac+tiy to develop a hght railway system were impeded 
by the refusal of a (Public railway to allow a level crossing to be laid across 
its oivn luie , and while we realise that the safety of the travelling public must 
lemain the paramount consideration, we cannot but feel that efficient safeguards 
might hare been devised w'hich would have enabled the factory’s scheme to be 
earned tliiough wnthout essential security bemg jeopardised, more particularly 
as railways aie alieady familiar with the measures necessary for the contiol 
of load traffic in srmilai ciicumstances 

331 Another point on which we regret that we have been unable to come to a 
J tcensiiiff of faotoi les. unanimous conclusion is that of the desir- 

ability of licensing factories In Java no 
new sugar factory can be erected without a license from Government This con- 
dition, it IS important to note, has not, however, been imposed m the mterests 
of the f actoi j , but in order to prevent an undue extension of cane cultivation 
at the expense of food crops The arguments m favour of a system of licensmg 
factories in India are of an entirely different order It has been represented 
to us that, no matter how great the extent to which the position of factoiies in 
regard to supplies of cane is strengthened, capital for the development of the 
sugar iiiduslrv will still not be attiacted to those parts of the country m which 
cane is giowm on an extensive scale, but m which waste lands are not available, 
or in which it is not possible to lease land It is m these parts that an extension 
of the cane industiy is specially desirable , but new factories will not be estab- 
lished m them, it is argued, as lu present conditions there will be no certainty 
that they may not have to face the competition of more pow^erful concerns and be 
squeezed 'out of existence Two of our members also, for reasons which they 
have given in sepaiate notes, advocate a system of licensing factories The 
majoiitj of us, whilst admitting that there is much force in their arguments, 
are not in favour of such a drastic iiiteitcrence with the freedom of the industry 
as a system of licensing would involve We are of opinion that an efficient fac- 
tory pajung foi cane on the scale we pi opose and entermg into the close relation- 
ship with the cultivators wdiieh wmuld be possible under the scheme we have 
recommended for the aequi=’ticn of small blocks of land for propagation of sets, 
'demonstration purposes or impro\ ement of w'atei supply w^ould have no leasoii 
to fear tliat another factory would establish itself m the same locahty We 
wmuld leinaik in passing that the facilities foi obtaining land on lease from 
Government wffiich we have pioposed would naturally not be given to a factoiy 
proposing to establish itself in an area in wffiich a factoiy was already worlang 
suceesbCullv and paving an adequate price for cane , but we do not consider it 
desirable tliat the fear of competition should be entirely removed The essen- 
tial factor in the sliding scale we propose is that, the higher the extinction, 
the higher the price the cultivatoi gets for his cane It is suggested that this 
advantage could be secured to the cultii atoi even under a system of licenses by 
means of a stipulation that the factorv’s percentage of sugar on cane must not 
fall below a minimum figure , but we foresee seiious difficulties m giving effect 
to this suggestion The percentage of sugar extracted depends on a number of 
factors besides the efficiency of its manufacture The fibre content of each 
.variets' of cane received, the pui itv of its juice, the degree of ripeness, the means 

Wise SR 
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and Icn^tli of transport and tlie vicissitudes of tlie season all liave tlicir direct 
uifluenco on Ihe remits obtamalilc, as the statistical lecoids of the Java industry 
hear ample testimony , and when a reasonable margin has been provided for all 
these ciicumstances the minimum limit of exti action would be worthless as a pro- 
tection to tlie cane giower Increased efficiency m the factoiy and closer re- 
lations with the cultivatoi are, m our opinion, far bettor weapons ag.imst intru- 
ders than a system of licenses We would again repeat that India vuth a cane 
area of 2| million acies has only 22 factories woihing cntiiely or mainly 
on caiie against 186 in Java with a cane area of about 400,000 acies Even ivith 
the limitations imposed by the eiistence of the gur market, these figures show 
that it IS stating the position very mildly to say that the number of factoiics 
could be greatly inci eased before any necessity aiose foi them to cncioach 
upon each other’s supplies 

332 We have dealt at considerable length with the obstacles to the efficient 

working of Indian faetoiies which are pre- 
Tffect of shoitage of cane snj-phes on gQ^ted bv the inadequacy of their supplies 
engtk of factory season cane, and have suggested vaiious ways 

in which these can be overcome We ha\e given figures which show how far the 
supplies ot cane fall shoit of the capacity ot the factories It only remauis to 
add on tins head that this shoitage is lellected in the length of the working 
season In Java a sugar factory v/oiks on an average foi 126 days In India 
the peiiod vanes in length fiom 60 to 115 dajs, but is seldom more than 100 
days It need hardly be pointed out that, the shorter the working season, the 
heavioi the overhead charges and the greater the difficulty of securmg economic 
•workmg Even those factoiios which woik for more than 100 da>s have often 
to stop omng to irregular supplies, with a consequent mci ease both in expenses 
and in sugar losses 


Summary of Conclusions and Recommendations. 

(1) The smallness and inefficiency of Indian fad ones arc mainly aiinbui- 
able to their difficidties in obtaining adequate supplies of cane 

(2) No factory ivories up to its full capacity, and half of them crush only 
half the cane their mills could deal with 

t5) The problem is to concenUafe the aiea on which the factory diaivs for 
its cane and to ensure supplies at the light time 

(i) xhere is little lihchhood of factoiies solving this pioblem by pui chase 
of compact blochs from existing landholders 

{5) The grant by Govei nment of Ciown waste lands to factomes is stionqly 
recommended , hut the oppoi tunities for development on these lines aie rcstiict- 
ed to the undeveloped Provinces and occa'-ional waste aicas coming under the 
ermmand bf new canals , 

, to) Oonipidsory acquisition by Goveinment of cane lands foi factories 
would atjotd the speediest solution of the pioblem and weighty ai guments can 
he ui ged in support of it 

(7) Except in ceitain special and lestricfed cases, however, the majority of 
the Committee aie opposed to such compulsory acquisition as being dangerous 
?n principle and unnecessary m pi aciice 
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is) Then ohjecUon to iTr Padshah'b scheme for compulsory acquisition in 
the last lesoit and subject to ceitain s'afeguaids is that the safegiiaids would 
eithei mdhfy the scheme or themselves prove illusoi y 

(0) It is at least doubtful whether compulsory acquisition for such a pur- 
pose IS contemplated by the existing laic 

(to) In so fai as this is necessaiy, hoiievei , m older to enlist the co-opera- 
tion of factories in effecting improvements in cane cultivation, compulsoiy acqui- 
sition of small blocls is lerommcnded foi use as centies of demonsti ation and 
impioved set supply 

{11) The limit of area might be so much as is ? eqmred to provide sets for 
half the cane the factory can ciush, or, allowing foi lotations, 600 acies in all, 
jireferahly in sevetal blocls of not mote than 100 acres each, for a factoiy pro- 
ducing 10,000 tons of sugar a ycat 

{12) These blocls should be leased to the facioty by Government for short 
ietms subject to specific conditions of local public set vice 

{13) Plots of one or tiio actes each should also be acquit ed, when necessary, 
and leased to a factoiy which undet tales to instal tube wells and pumping plant 
of an approved capacity for the supply o) litigation ivatei to cane gioweis 

{14) Gieatei effoits should be made by factones to obtain cane lands on 
lease, and Goveinmeni should be prepared Ho assist factories by lending the 
services of one of its office) s to explain the teims offered 

{15) The Java system of handing the land bach to the lessot in intet mediate 
yeais between two crops op cane cs recommended for ttial 

{16) Cano supplies might be increased by the grant to cane gioivets of 
shares or of a pat ticipation in the ptofits of the facioty 

{17) The gtcat need is, how'vcr, an aaequate scale of payment for cane 

{18) A sliding scale based on a puce forwane equal to one half the pned of 
'ihc siigat ptoduced ftom it is t ecommended 

{19) In considering how this scale would woth in piactice it must always 
be t emetnbei ed that the cane-cuUwator has in gur an altei native outlet for his 
jwoauce 

{20) In the ti acts where the best eating gut is made the price under this 
' scale could not always be counted on to be as high as the corresponding gur 
value of the cane , and these are not pt omising areas foi sugar factories so long 
as the pt e-war taho between the prices of such gw and factoiy siigai 'is mann- 
iained 

{21) In it acts where most of the gur made is of infetior qualify the ptice 
paid undet the sliding scale should always be well above the gur value of the 

cane 

(22) The scale should be subject to a minimum price for cane of 6 a/nnas pet 
maund 

( 59) An 'alternative system worth trying is an initial payment on a somewhat 
motemoLrate scale combined with a bonus at the end of the season equivalent 
to not less than the difference between the initial payment and the amount due 
' under ihc half sugar value scale. 
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(M) To enalle monthly settlements to he made wider the scale ptoposed, the 
'Directoi of Statistics should i^siie monthly a statement of the average whole- 
sale puce in the principal mailcets of white sitgai mannfactwed m Indiia 

{25) Factories should also allow then hoohs’to he examined to enable an 
'independent asswance to he given that then ^myments foi cane have been duly 
based on the sliding scale , 

'{2G) Payment should he made on a more hheial scale for canes of low fibre 
content 

{27) A companson of the costs of pioducing sugai in India with the costs 
in othei conntnes shows that it is in icspect of cost of manufacture lather than 
cost of cane that Indian factoues have to feat foieign competition 

(JS) A factoiy should aPe assist local cane cultivators with the advice 
of its agi icultui al ofiicei and, even if it has no cane land of its own, should em- 
ploy such an officei foi this pin pose 

{29) In view of the difficulties of concenti atinq the factory’s area of supply, 
lailways can contiibute maieiially to solve the supply piohlem 

{30) There ate several projects foi new lines in Noiih Bihai the execution 
of which would be of gteai benefit to the fatoiy industiy there 

{31) Othei schemes that should be piocceded with are for bianch lines or, 
'extensions in Goiahhpui {United Provinces), Kamrup {Assam), Ganjam {Mad- 
ias) and Poona {Bombay) 

{32) On existing lines the chief need is a piompt service of open truchs witli 
low sides 

{33) With the development of the industiy there will be a growing need for 
privately owned light railways to convey cane to the factory , and^ the authori- 
ties cont I oiling existing roods and railwaus should as far as possible afford the 
necessaiy facilities 

{3d) The licensing of faefoms by Government is not lecommeiided, as no 
efficient factoiy paying full value for cane and entenng into close relations with 
his culhvatois need feai competdjpg , while the possibility of competition is o 
j-aluablq thmulus to efficiency 
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The handling of the cane 


333 There is no respect in which Indian sugar factories compaie more 

unfavourahly mth those m other countries 
than in then methods of handlmg caiie as 
it comes in In all the other gieat cane producing countries of the world 
mechanical means of dealmg with cane are almost universally adopted Not 
only do these save labour' hut they ensure that constant and even supply of 
cane to the mills which is essential, if a high figure of extraction is to be 
maintamed In India, on the other hand, the most prominenj, features of the' 
factory yard are the number of hands employed and the confusion, especially 
in the neighbourhood of the cane earner, which is caused by the 
movement of fuU and empty carts Except m the few factories in which cane 
is brought on railway trucks mto the factory yard and alorigside the carrier, 
to which the cane is invariably removed by hand labour, the usual procedure 
is for the bullock cart after weighment to discharge its load at the spot which 
is considered most convenient and then to return to the scale m order that 
its taro may be aseertamed As carts almost always come m very irregularly, 
cane has to bo stored m ordei to keep the mills supplied In consequence 
it often dotenorates before it can be crushed, and the deterioration 
ajffects all the subsequent operations in the factory We would mention 
that one factorv wo mspocted has a system of “ cuttmg orders ” with the object 
of climmatmg this difficultj’’ The successful workmg of this system requires 
much closei co-operation between the cultivators and the factory than usually 
obtains We have made recommendations which will, we trust, bimg about 
a groat impiovement in this respect, and have suggested that, if factories had 
an agricultural officer of their own, it should be possible to make airangements 
that cane would only be brought m as it can be used In every factory sp far 
established in India the mills aic fed by hand labour, a duty which such labour 
can novel bo depended upon to perfoim satisfactorily Even the best millmg 
plant will not giye good results, if it is only fed intermittently In Cuba, where 
the milling capacity of the fakitories is especially large, the cane trucks, the 
capacity of winch is twenty tons, are fitted with hmged sides The trucks are 
run on to a tippuig platform alongside a hopper or a -specially constructed 
conveyor, and are then tilted by means of a hydraulic ram until they are emptied. 
In this way three men can discharge 60 tons of cane m an hour, whilst m an 
Indian factory 24 men cannot unload more than 15 tons of cane on to the earner 
in the same time In Java, where the cane trucks are smaller than those m Cuba 
and hold Irom siU to eight tons of cane only, they are run alongside the carrier, 
the contents are hoisted bodily from them by means of an electiic ciane and 
deposited on a slopmg platform and from this the canes are 'fed to the carrier 
by a rake which is worked mechanically This method reqiiireS more 'labour 
ihan that adopted m Cuba, but is equally efficient m securing -a re^lar supplj^ 
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of cane to tlie mill As tlie bulk of tb'e cane in India must eontmue to be brought 
in to the factories on bullock carts, ’the contents of -which it should be possible 
foi a ciane to hoist on to the cairiei mthout difBculty, and as the capacity of 
the mills IS comparatively small, the Java system of dealing with cane is in 
every ivay more suited to Indian conditions than that in use m Cuba, and we 
consider that a marked mcrease in eihciency would result, if it were adopted in 
tins country 


334 As a general rule, the miUs in use in Indian factories arc of old design 

In no f actoiy that we -visited did the milbng 
T/ie miUwff plant consist of moie than eleven rollers 

m all, and one factory had only a crusher and one three-roller null The milhng 
plant m most factories consisted of a crusher and two throc-roUcr mills Fre- 
quently each -rmll IS opeiated by a separate engine, winch malies it almost 
impossible to maintain the uniform peripheial speed which is essential to high 
extraction Another disadvantage whiach aiiscs, if each mill is worked by its 
o-wn engme, is that steam is used uneconomically and that the costs of woilang 
are correspondingly high The luice pans ui the majority of Indian factories 
are shallow, and several men or boys aic, tlieiefore, employed to l^eep the jmee 
flo-wmg and aie compelled to woik in difficult and awlcivaid positions in order 
to do so Hand labour is iiivaiiabh^ employed to preyent the stiamers tlnough 
which the juice passes on leavmg the pans from clogging by lomovmg dirt and 
fine megasse fiom them This opeialion is thus far less cleanly than it would 
be, if mechanical slramcis weie used 

Though the jirmciplc that multiple crushing is necessary to secure a high 
exti action of the juice in cane is beyond dispute, opinions difCci gieatly as to 
the number of mills necessary and th'e way in yhich they should be arranged to 
giye the best results It is, howcyei , now genei ally recognised that the thorough 
breaking up of the cane befoie it i6aches the fiist imll is of great importance; 
as it not only ensuios the most effectiye use of maceration fiom the outset 
but also allows the number of mills to be reduced, thereby effecting a gyeafi 
sa-\nng in capital cost and the use of powei In Ilawau the cane is broken up by 
means of a shi odder, whilst in Cuba double cmsheis arc used for the puiqiose 
We consider that m India, yffiore the bulk of the cane produced has a percentage 
of fibie which is as high as 16 to 18, the most efficient plant would piobably 
consist of two ciusheis m front of a tiaiii of thiee thrce-i oiler mills, or 13 
rollers in all Undei this anangemeiit theie would bo two maceiations, the 
juice from the thud mill bemg used foi macoiation after the fiist mill and water 
being used aftei the second mill Anothei aiiangement which would probably 
be found equally satisfactory would be a cnishei in fiont of a tiam of four three- 
roller mills, 01 14 rollers m all Undei this ariangement theie would be three 
macerations, watei bemg applied aftei the thud mill, the juice fiom the fourtH 
mill bemg used after the second miU and the juice fiom the third rmll aftei the 
fiist null Whichever method is adopted, the juice pans should have sloping 
sides so as to make them self -cleansing, and mechanical juice stiameis should bo 
used both to save labour and to ensuie cleanluiess 


Fuel consumption 


335 Befoie passmg on to considei the question of improvements m the 

sugar house, wo should mention the great 
vaiiations m the amount of fuel used In 
a well organised factory the megasse should bo sufficient -to raise the steam re- 
quired to carry out aU the factory ojioTations, but only one of the factories in 
India fiom which we received leturiis has found this possible All other factories 
had to supplement the supply of megasse by the purchase of fuel One factofy 
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■purcliased h weiglit of fuel amounting only to 0 67 pei cent of tlie cane cruslied, 
wlulst another only used 2 3 pei cent and a thud 3 3 per cent Excluding three 
factories whose high fuel consumption was due to abnormal causes and a fourth 
which cmployca the diffusion process and is, theiefoie, not comparable, the rest 
used from 4 to 6 2 per cent The average for all factories except the 
four already excluded was 4 31 per cent on cane ciiished and 63 pei cent on 
Sugar produced Of the total weight of fuel consumed 48 pei cent was wood 
and 52 per cent coal The cost of the fuel reqmied constituted, theiefoie, a 
seiious item in the total manufacturing charges and a great handicap to Indian 
factories as compared with factories in other parts of the world which are able to 
work on their supply of megasse alone The most important factor m this 
question is undoubtedly a regular supply of cane 1711610 this is secured, and the 
megasse is stiU unable to furnish all the fuel reqmred, a careful examuiation of 
the causes of the shortage should be earned out at once 


336 As a rule, the factories m India are well equipped with machmeiy for 
, making sugar, but the arrangement is 

frequently faulty In many plants the 
machinery is ii'ot well balanced One part of it has a greater capacity than 
hnothei, which results m low efficiency and dimmished output The processes of 
Ijuice clarification are the same as are in use in other countries These are — 
ordinary defecation solely by the use of lime, siilplntation, when both sulphur 
Pnd lime are employed, and carbonatation The cost of production by these 
three processes increases m the ordei in which they have been stated and the 
quality of sugar produced improves m the same order In othei words, the 
eaihonatation piocess is the most expensive botli to instal and to rvoik, but 
gives the best quality of sugar The yield of sugai, given equally efficient 
scientific control, is approximately the same by all three processes It 
is a matter of individual choice which of them should be adopted and 
a decision in' the matter would be influenced by several considerations mto 
which it IS umiecessaiy to enter , but whenever the object is the mann- 
factuie of white sugar, we consider on the whole that the sulphitation 
process is the moie suitable for India on the grounds of economy m 
installing and working and the small difference m the quality of sugar produced 
as compared mth the more expensive carbonatation process The defects of the 
sugar houses m India do not he so much m the machmeiy as in the control which, 
is exercised over it As we have already remarked, the lack of this control was 
obvioTisly revealed by the returns sent us, the mcompleteness of which made it 
difficult for us to come to definite conclusions as to tl^e results which Indian, 
factories were obtaming in comparison with those of other countries IT e have 
assumed that cane m India contains on an average 12 pei cent of sugar' If it 
weie dealt ivith in a thoroughly efficient factory, it would be possible to obtam 
9 5 per cent of marketable sugar from it From cane with the same sugar 
content factories m Java recover 9 75 per cent of marketable sugar against an 
average of 6 85 per cent m Indian factories, the best of which obtam less than 8 
per cent There is thus a difference of almost 3 per cent between the results 
obtamed by factories m India and m Java We should have hked to make a 
detailed investigation into the causes of this great difference m the mteiests of 
individual factories , but this has been impossible, partly because the tune at our 
disposal has not permitted, but mamly because none of the factories .keep 
complete chemical or analytical records We should perhaps mention that the 
members of our Committee who have technical experience were able m several 
cases to make suggestions foi improvement m the course of their mspection of 
factories, some of which have already been acted upon In the sugai house the 
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niain losses of sucrose occur in the filter mud and m the molasses, though there 
are also large losses from pilfeimg The boding capacity of the pans and the 
coolmg space m the crystallisers are sometimes msulficient, and the yields of 
sugar are consequently fuither reduced If workers are careless and supei vi- 
sion IS not stiict, there are also some losses fiom feimentation and some fiom 
entrainment, that is, from the boding over of the pans into the water used for' 
condensation As regaids losses in the filter mud, wo observed that in many> 
cases this was thrown awaj^, although it contamed a percentage of sugar which 
justified fuither treatment As legards losses in molasses, it need hardly he 
pomted out that the sugai in molasses is hot really lost , hut that, if the percent- 
age of molasses to sugar is high, this means that a laiger proportion of an 
inferioi product is being turned out than is necessary An eCQcient factory 
should pi oduce not moie than 2 5 to 3 per cent of molasses from cane as 
compared with 9 5 pei cent of sugar Most Indian factories turn' out a much 
higher percentage of molasses than' this Aecoidmg to the returns we have 
received, only one produced less than 3 paits of molasses per 100 parts of cane ; 
five produced between 3 and 4 parts, six between 4 and 5 pails and six more 
than 5 paits "We saw emdence of excessive acidity and fermentation in some 
of the factoiies we visited, resulting m imdue inversion 

337 Whilst a very great impio%ement in the efficiency of factories m India 

T//e lirst essential mere efficient chemt- can undoubtedly be secuied by the intro- 
cal control duction of mechanical appliances for deal- 

ing with cane and juice, by the replacement of old mills by modem crushing plant 
and hv impiovemeiits in the balance and airangement of machmery, the prmcipal 
need ot almost all existing factories is for better supervision and above all for 
more chemical control In Java, Cuba, Hawaii and other important sugar pro- 
ducing countries the manageraontrof a factory can mmicdmtely discover the cause 
of bad woil bv an examination of the daily lecoid , but this is not possible in India 
where, as long as most factories have eithei no chemist at all oi chemists -with 
insufficient training and cxpeirenco, they will continue to work largely in the 
dark Though it is desirable that the manager of a factory should have some 
knowledge ot chemistry and engineering, this is not absolutely essential, pio- 
vided he has admmisti ative ability Wliat is essential is that every factory 
should, m addition to the manager and a fully qualified engmeer, have a liighly 
trained chemist with practical as well as aiialjdical cxpeiieiice who should see 
that proper records and analyses are kept of the cane which enters the factory, 
f the megasse, the juices, the massecuitcs, the filter mud, the various molasses, 
etc The analvses must be complete, as, if only partial analyses aie kept, losses 
cannot be traced A proper balance of sucrose and glucose should also be kept 
These items and then weight should be asceitamed both foi the cane entermg 
the factory and also for th!e sugar and molasses going out of it, as_well as for 
the megasse and filtei mud The difEeience, if any, between the sucrose and 
glucose ui the cane, and that in the sugar, molasses, megasse and filter mud will 
represent losses ‘unaccounted for ’ If chemical control is efficient, these should be 
small If they are large, immediate mvestigation to disc'over the cause is called 
foi A seiious increase m glucose ivill pomt to the fact that undue inversion 
and feimentation are taking place We find that the glucose m the molasses 
from some factories is only ten times that in the juice , whereas in others worTang 
by the same process it is 22 oi 23 times These big variations reveal an unsatis- 
factory state ot affairs which would be avoided, if proper chenucal control were 
exeicisell 

We give in Appendix V in tabular form the records winch we" consider it 
desirable for a factory to maintam They aig based ‘on returns which are 
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actually made by factories in Cuba, and they represent, in our opuiion, tbe essen- 
tials foi intelligent factory supervision * 


338 Altliougli as a result of the absence of mechanical appliances for 

The ^eeonS, emnhal gieatei economy tti dealing With cane and luice the disparity 
Ihbonr ^ between the number of hands employed ui 

Indian factories and in othei parts of the world is especially marked in the milluig 
department, it is also very 'noticeable m other branches of the factory operations 
The returns we have exammed on this pomt show that only one factory employs 
on an average less than one hand for' each 100 tons of cane dealt -with during the 
season The majority employ from one to three hands to each 100 tons of cane, 
thougbl in a few cases the piopoition i§ much higher than this The modem 
factory in St Kitts in the West Indies employs less than one hand to every 200 
tons of cane worked up duimg the season It employs only a little more than 
400 hands to deal with 1,000 tons of cane a day , whilst some Indian factories 
employ as many hands or more to crush no more than from one-fouith to one-half 
of that amount' Even alloiving foi the comparative mefficiency and also the 
cheapness o± Indian labour, it will, therefore, be seen that there is considerable 
scope for reduction of labour costs in India by the mtioductioii of labour savmg 
appliances and also by more systematic control \ 

339 We would add that m 1915, 1916 and 1919 the canes worked on by the 

factories in Java had a sugar content 
which approximated very closely to that 

of Indian canes For the three yeais mentioned it was 11 63, 12 32 and 12 38 
respectively, an average of 1211 per cent against the average of 12 per cent 
we have assumed for India The puiity of the raw juice in the same years aver- 
aged only 83 4 per cent and of the clarified juice 85 per cent The yield of 
sugar on cane was nevertheless 9 85 per cent and of molasses 3 08 per cent It 
should be tbe aim of Indian'factories to get as near these results as possible from 
cane with sunilai sugar content and purity, and it is with the object of enablmg 
them to secure the adequate chemical and engineering control winch more than 
anything else will help them to do so, that we make the recommendations in regard 
to sugar schools which will be found in Chaptei XXV below 


Java results which should he emulated 


340 We have so far dealt only with factories which work entirely or mainly 

my, . on cane It will, of course, be understood 

Ine Indian gur refineries 

that our recommendations m legaid to 
factory control and the maintenance of chemical and analjdical records apply 
Avith equal force to refineries especially to those winch manufacture sugar from 
gui We have already mentioned that there are only ten refineries in India 
working on gui alone vlnch can be legaided as “ factories ” as we have under- 
stood the term Most of them aie very small and the largest is only able to 
handle about 30 tons of gui a day Then raw material is as a rule gur which 
cannot be sold for consumption as such, and it is not, therefore, surprisuig that 
lire sugar they manufacture is of low quality It is usually of a pale yellow 
colour mth a polarisation of 97 to 98 1 Tne hands employed are few m number 
compared with a cane factory, and vary between 125 and 250 The results 
•obtained by the lefineiies m North India are specially poor The averagle 
recovery of the seven largest, of them is only 42 J parts of pale yellow sugar' and 
'411 parts of molasses from 100 parts of gur The losses, which consist of watei 
and impurities removed from the gui, are thus 161 per cent Thd refineries in 
Southern India, winch mainly handle gui made fiom Palmyra juice, do ccnsider- 
ably better than this Their lecovones average about 52i per cent of sugar and 
36 per cent of molasses, and their losses are thus 111 per cent It will be 
obvious from these figures that the veiy high peieentage of molasses obtained 
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and the lioaAT losses incuirod place refineries in a reiy disadvantageous position 
as compaied with factoiies woikmg directly on cane Some improvement in that 
position would undoubtedly lesult, il they could obtain a better law mateiial, 
such as muscovado sugai or even a liighei qiiality of gin But, as no ha\e 
already indicated, the results obtained by a refiuciy must always, on mg to the 
chaiactei of its laiv mateiial, compaie so unfavouiablv with those obtained by 
an cfiicient factoiy which can command adequate supplies of cane, that no pro- 
posals for the development of the gur refining industiy would be 3 ustificd 


341 We realise tliat many of oui conclusions aie to some extent speculative 

and eontioieisial This was inevitable in 

confionted us Had that pioblcm been 
merely that of increasing the quantitj and improi ing the quality of the siipplv of 
material to an alicady flounshing mdustl^, it would have been a corapaiatiiely 
simple one in the solution of wdiich wm should have had the benefit of a large 
body of expel t ei idehco But we have been enti listed wnth the task of examining 
the possibilities of establishing the indnstiv itself, foi India cannot ho said to 
possess an oiganised sugai industiv In such an enquiry theic is obiious loom 
for diveigeiice of opinion .We liaie ondoaiouied to devise a scale of pamient 
foi cane which will piovo fan both to the ciillnatoi and the fhctoiy lYe are 
convinced that, unless some such scale as w'c lia\c pioposed is adopted, it is 
unlilcely that adequate supplies of cane wall be foitliconiing We admit, how- 
evei, that experience alone caiv decide wlietliei in the conditions of Uppei India 
whcie, as we have pomted out in Chaptei'- I, the liigh aveiage Yields of 
Hawaii and Java cannot become the geneial rule, such supplies wall be forth- 
commg fioui aieas sufficiently conccntiatcd to make a factory ciuslung 1,000 
tons of cane dailv a commcicial pioposition Our expert membeis cousidei 
tins the lowest oconoimc limit in piescnt day conditions when the capital icqiurcd 
to stait a new factoiy is sei ei al times tlmt lequii ed bet or o the w ai Expeiienco 
alone can decide also whethci, if Ihcic is a licavv fall in the puce of sugar, the 
scale w'O propose might not pi ore loo hea\w a buiden on the factory in Upper 
India In Part I of oui Kepoit we have showm that, even in the tiopical parts 
of India in which climatic conditions aic specially iavouiablc ioi cane gioiving, 
there is little hope ot a factoiy industry on an appiecmble scale outside th'c 
Deccan canals tiact, Assam and Bmma Expansion in the Deccan canals tract 
depends on the late at which additional iiiig.ation facilities aie proiided, whilst 
111 Assam and Buiraa it depends on the solution of the labom pioblem and the 
rate at which the geneial dc\ olopmeiit of those Piovmces proceeds In any case, 
it does not appear piobablc that the addition to the sugar supphes of India ironi 
tb’e&e three sources m the near future will be appieciabj^e m comparison with 
the iinpoits If, therefore, the problem befoie us, which is that of lender mg 
India selt supporting in the mattei ol sugar supplies, is to be solved, it is obrious 
that that part oi the comitiy in which two-thuds of the cane is giowm on three- 
fourths of the total cane aiea and most of the sugar at piesent inanufactui ed is 
produced must contribute to its solution Wo cannot too often repeat that the 
crux of the factoiy problem is to secuio an adequate supply of cane m concontiat- 
ed areas There are two wmj s in which this can bo done The first is by a greater 
outturn of cane from the present acreage, and the second is bv a gieatci area of 
cane in the immediate neighbourhood of the factory- We have made recommenda- 
tions in Part I of our Bepoit the object of rrhich rs to secure the former , but we 
realise that the dissemination of the agiicultuial impior ements w'c have suggest- 
ed must be a slow process In legaid to the latter wm bar e been unable to recom- 
mend such measuies as compulsoiy land acquisition, immediate oi ultimate, but 
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Imvo proposed vaiious expedients foi bimgmg about sucb lelations between tlie 
factories and tlio cultivatois as sbould, m oui opinion, secme tbe fomer tbe 
supplies of cane thej’- leqmio Should these expedients piove successful, as wo 
trust they Mill, avo eonsidei that the prospects of the establisliment of a flourishing 
factoiy industry m Uppei India aie distinctly hopeful The best UAudence m 
support of 0111 AueMS is to be lound ni the existence of factonesjn Upper India 
A\hich AAoio making profits notAnthstanding the Ioav efficiency on Avhich avo have 
commented and the Ioav price of sugai Aihich prevailed before the AA^ar Factories 
in India, inoie especially in Uppci Lidia, may have to be content Avith a smaUei 
mai gin ol pi ofit than in J ua a oi Cuba , but Ave see no reason Avhy that margm 
should not be more than ample to attract capital to the industry, CA’^en alloAving 
for the handicai) undei aa’IucIi iioav facloiies Avill start, OAA’ing to the greatly 
inci eased capital lequiied pei ton of sugar produced It is, hoAvevei, desirable, 
it not essential, that capital should bo shoAvn the AAmj’’ If this is not done^ it 
IS Aci} probable that it aaiII not be piepaied to make the undoubted elloit that 
AviU bo required in applying oui lecommendations to the great cane groAVing 
tracts of Ijidia, the fimgc ot Avliiclii only, namely the extreme east of the United 
PiOAinces and the ad]acent pait of Noilh Bihai, has so far been exploited, and 
AA'iII iolloAv the lino of least resistance in seclong openmgs m Burma and Assam 

312 For these reasons aa e locommend that a factory should be estabhshed by 

Gottrnrrenf ptoneer factory rccom Goa eminent m a part of Uppei India m 
ncutlcil for bppc) India AA Inch cane is evtensiA'ely gi OAvn, but Ashich 

IS at piosent untouched by the factoiy mdnstiy The exact location of such a 
facto EA'" IS a matter Avliich AAOuld reqiuie caieful investigation, but Ave Avould sug- 
gest that a suitable site ioi it might be found m the Karnal or Eohtak district of 
the Puniab Although the methods adopted by the factoiy both m relation to the 
cultuatiou of cane and the maiiufaetuie of sugai Avould serA'e as a model to all 
factoiics in Lidia and Burma, its more immediate obiect Avould be to demonstrate 
the possibilities of the factoiy industry in the cane giOAVing tracts of Uppen 
India It Avould, thei cforc, obviously be adi antageous, if the factory Avero estab- 
lished almost on tlio boundary^ line betAveen the tAAO greatest cane groAving 
Piovmces of India, as it Avould bo, if it A\mic m eithci the Kainal or the Kohtak 
distiict The tAAO districts together have an area of about 80,000 acres under 
cane, most of uliich is undei the AVestein Jumna Canal, and though, as AA^e have 
stated in Chapter V, aag consider that the cane aica directly undei that canal 
has, in all probabilitj, i cached its limit, thcie aie possibilities of extension undei 
tube Avclls, especiallA if the proicct for the provision oi electric poAver fiom the 
falls in the Sutlei nvci CA'ciituates Additional reasons for suggesting this 
tract as a suitable one foi a Govei nraenl lactoiy ai c that there is as y et no factory 
Avorthy of the name m the Punjab and that, as AAould appear horn the Reports 
of the Pan', ah Agiicullnial Department, the possibilities of establishing a Govern- 
ment central factoiy in the Eohtak District have been undei consider ation for 
some time past Samalkha and Sonopat m this tract have been mentioned as 
possible •-lies for such a factory, m aicav of the facts that there aic some 30,000 
acies undci cano in tlie Sonopat and Panipat tahsils and that the soil is good and 
c.uial AA ater and moans of transport ai c aA ailahle 

343 We submit an estimate of the cost of a factory cruslimg 1,000 tons of 
{a> TMmaie of ooH an I return ov ^ane daily over a season of 100 days This, 
capilnl ontlav foi reasons aa'o have alioady given, Ave con- 

sider should he the minimum sire of the factory Wc also submit an estunato 
of the piohahlo return AVith sugar at Rs 20 and Rs 12 pei maund, Avhcieas the 
piico at tlio time of AViilmg (the cud of Octobci, 1920) is Rs 31 pex mannd for* 
‘ icady sugai in Calcutta, j 
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Cnpitil post Its 

Cost of factorj' f oh OS, 00, 000 

40 per cent ndtlilinnnl for frciglit, crotiion, cle 14,00,000 

Cost of tnmunjs, offices, houses for staff, etc 7,00,000 

Total 50,00,000 

Add ■norlang capital 3,00,000 

' Grand total 50,00,000 


Balance sJicef uiih supar at Bs 20 per mmnul 


riiy’iidilnro 

Itreeir'ii 

100,000 toni (or 2 700 OQO inannclO of 
caiio nt lialf tlio vnltip of llio nusnr 
producpii from it illi 8 0 jvr cent 
cxtraclion 

1!« 

21 12,000 

8 WO ton» (nr 211^19 miinin) ot 
rapi" nt Its 20 ivr inaand 

' 10 21000 

Mnnnfactunnpt clnrgM on 211, 2nn 
jjiftunds of suj^ar nt Ks 0 por innurul 

Ppprocmtion nt r» f cent, on n cajnlnl 
cost of 1*5 5G lakh^ 

C O1,r09 

2 89,000 

*',000 inns r\* 1 pnr cp it on cann fo* 
f 1 OX) inantids^ of imltsvcj ot lU 
jjc* inniintl 

211600 

Total 

12 8'. COO 

Total 

is.cssoo 


LcaAnng a ncl piofit of Rs 15,83,200 or 26 83 pci cent on a lofal capital cost 
of Rs 59 laklis 


Balance sheet u-tlt' suf/m at Bs J2 pet wattnd, 


I ipeudilnrc 1 

Iteceip‘9 

101009 tons of cane a' Iialf Ilia \nlnc 
of tlia Bu„»r jwnduceil from t 

Ha 

1187 200 

8 500 tnn» 
maund 

of su^'a' a* r« 12 p ■ 

Ha 

27,71 100 

llanufacturiiit diaries 

DoprcciaWon n‘ & tv- cent on a cainlal 
cost of lis GG lakhs 

C 03.C09 

2 94,000 

1000 tons 
jHf lunnnd 

ot molas"''* a* Its 1 12 

1, ■12 600 

Total 

21 00,800 


Total 

2917,299 


Leaving a net profit of Rs 5,56,400, oi 9 43 poi cent on a total capital cost 
of Rs 59 lalJis 

It need liaully be said that this balance sheet, though based on the host 
infoiraalion ve have available, can onlv be icgaided as a tentative one In the 
most favouiablc ciiciinistances about two years must elapse befoie the factoiy 
can bo erected Conditions arc changing so lapidh that an estimate iiaracd in 
,the light of those ivhich exist toda v may then i cqini e matoi ml modification Oiu 
testimato of the capital cost of tho factoiv is based on a quotation for £350,000 
'drawm np iii September and lecoivcd in Oclohei, 3920 within a few da^s of ’the 
completion of our Ecpoit Tho puce quoted in Januaiy last for a factoiy of 
tho same sne was £220,000 only Had 'the puce of th'o factory remained at this 
figiiie, the letnins on tlie capital cost would have been 38 68 and 14-8 pei cent 
respectively, the alloivanco foi froighl, etc , being placed at 50 poi cent of the 
cost of tho factoiy plant instead ot 40 The iciy gieat mcicase in the / o h 
cost of the factoiv, amounting to noaily 60 per cent , may bo tho result of tho 
imceitainly consequent on the picvalcnt indiistiial iiniost. need hardly, 
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, point out that, if the puces of machmeiy remain at then present level, they 
must impose a serious handicap on the development of the sugai industry in 
India We cannot hut regard them as abnormal, and are, therefore, of opuuon 
that the prospects of such a development are more hopeful than our balance 
sheet -would mdicate We have thought it our duty to frame as cautious an 
estimate as possible , and it is foi this reason that vre have based our balance 
sheet on prices of sugar of Es 20 and 12 pei maund, below which we hardly 
tiimk they are hliely to fall m the near and more distant future respectively It 
will be obsei ved that we have based the capital cost on the ofQcial rate of exchange, 
one lupee equal to two shillings, which does not apply at the present moment and 
may not applv when the factory is erected It is the opmion of Mr Craib that 
the pi OAT Sion for cost of tramways, etc, has been placed at too low a figure, 
owung to the fact that the factory will, at the outset, have to diaW its supplies 
from a larger area than should subsequently be necessary, if it proves able to 
concentrate on the lines we have lecommended We have estimated the extrac- 
tion at 8 5 per cent , that is, 8^ tons of sugar for every 100 tons of cane, though 
we ha^ e throughout indicated our behef that a factory worlang with the most 
modenf methods should be able to improve considerably on this, and that 9 5 
per cent at least should be a perfectly practicable standard even with the thin 
canes at present groum m Upper India Agam we have taken the manufactui- 
mg charges at Es 3 per maund of sugar produced, a figure which differs little 
from that for some of tlie present factories in India which are on a much smaller 
scale and work ivith lower efficiency than the factory we propose would do 
Provided the factory can secure full supplies of cane, we consider tlijat these 
charges should work out at an appreciably smaller figure 

344 We should piefer that the cost of the factory should be met by Govern- 
ment, the pi ofits derived from its workmg 
{1) Systnie of management ^ being de-\ oted towai ds the cost of tho 

Sugar Eesearch Institute and the Sugar School, the establishment of which we 
propose in Chapters XXIII and XXV We are, however, strongly of opmion that, 
if the factory is to serve the purpose for which it is intended and is to be a true 
pioneer factory, it must be run on ordiiiaiy commercial lines This must involve 
a very considerable departure from the usual procedure followed even m regard 
to those blanches of Government activity which are classified as quasi- 
commercial We would, therefore, suggest that the managing body of the factory 
should consist of five directors, of whom one should be Managmg Director The 
Director of the Sugar Eesearch Institute should be an ex-officio Diiector of the 
factory and the Government should nommate one other official as Duectoi Th'o 
remammg Directois should be non-officials nominated by the Sugar Board It 
'would obviously be advantageous if all four Directois, othei than the Managmg 
Director, were members of the Sugai Board, but we do not regard this as abso- 
lutely essential The non-official Directors should receive the usual fees, and we 
considci that these might also be given to the official Directors, in view of the 
extra worlc and responsibihty which; would devolve on them as the, result of 
their jirosence on the Board It is in regard to the remuneration of the Manag- 
ing Director and the staff of the factory that we recommend the most material 
departure from existing practice In order to secure that these have, the expert 
qualifications which -will be required and that they have a real interest in the 
success of the factorv, we are of opmion that they should be recruited on special 
agreements, and that, in addition to receiving adequate salaries, they should be 
allowed to participate in the profits of the factory b 3 '- the grant of a bonus on 
the system winch preyails m Java Freedom of action by the Boaid of Directors 
IS essential, and m order to secure this it would be necessary for the Goyem- 
ment of India to sanction a lump sum grant to coyei the estimated expenditure 

L3ISC 3TJ 
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of eacli veai in legard fo the admmistiation of which the Board would he allowed 
complete discretion We would add that, with a view to pieserve the purely 
commercial character of the factory, its accounts should be audited by a firm of 
ehaitered accountants \ 

345 We realise that, in consequence of the many heavy claims on them m 
(c) Method of raising the capital /or othei directions. Government may be un- 

the factoiy mlbng to provide the funds required for 

the factoiy m the ordinary way In that event, we would suggest that the capital 
required might be raised by a loan issued specifically for this puipose m the 
form of debentures, on which Government would guarantee 7 per cent mterest 
free of income-tax, and the holdei s of which would also share equally vuth Govern- 
ment 111 any profits above 7 per cent up to 13 per cent The debenture 
holders would thus receive a definite guarantee of 7 per cent mterest on their- 
holdings, and would also have the possibility of obtaining an additional 3 per 
cent A-block of debentures should be leseived for th5 cultivators of cane m 
the area on which the factorv would draw for its supplies If tlfis scheme were 
adopted, the Board of Directors might consist, in addition to the Managing 
Director, of the Director of the Sugar Research Institute, one Director nominated 
try the Sugar Board, and two directors nommated by the debenture holders. 
Under this scheme the factory would virtually bo worked by a Joint 
Stock Company Whichever alteniative is adopted, we consider that it 
should be pioiided in the Articles of Association oi otherwise that 
the factory should carry out any geneial experiments which may be regarded 
by the Sugar Board as of obvious benefit to the sugai industry as a whole The 
presence of the Director of the Sugar Research Institute, and probably also of 
other members of the Sugar Board, on its Directorate would ensure harmony 
between its policy and that of the Sugai Board and the Research; Institute 

We would emphasise that the factory should be given no prmleges which 
Government are not prepared to give to a private factoiy, for the fact that it 
IS a Government factory should not place it in a special position There would 
thus be no question of compulsory land acquisition beyond that of the land 
required for buildings and means of transport, as well as foi seed and demon- 
stration farms and tube wells to the extent advocated m paragraphs 311-313 
of the precedmg Chapter The land m the latter cases would be leased 
to the factory on the same terms as would apply to an ordmary factory The 
factory would pay for its cane by one or other of the alternative methods we 
have recommended, and would endeavour to obtain control of part or the whole 
of its own cultivation by a system of leases For that puiqiose it would be accorded 
no more favourable treatment than a private factory, merely bemg given the 
services of a Government officer to assist it m malung the necessaiy arrange- 
ments ^ " / 

346 We would add that we have carefully considered the possibility of estab- 
Goveriment financing of yniaie fac- lishing such a factory as we have proposed 

toi les not recommended. l^y pnvate enterprise assisted by a Govern- 

ment loan or subsidy, but have i ejected it, as we are convinced that, if the factory 
is to serve the purpose for which it is intended, such an alternative would mvolve 
a measure of dual control which would greatly impede, if not entirely prevent, 
its successful workmg 

Wc have also considered the question whether Government should not 
actively assist the estabhshment of large factories by the grant of a loan, such 
■as has been given in two cases m the United Provinces, or .by a guarantee bfi 



Tnr 5t vK-orACTURE or sugar 


21)9 

tlivulonds WInIsl we ha^ c no desuo to fetter tlie discretion of Local Govem- 
inonls in tins mallei, we feel bound to say that we see no necessity for sucb a ' 
com so Kocent cxpeuonce has shoini that capital in India is leadily foithcom- 
iii" for financing sound induslual undeitahings Thcie is hcie no question of 
intioducing an ontucly non mdustrj’', or of supplying an cMstuig deficiency m 
the inteiests of national safety Iii_ these ciicuinstancos we aie emphatically 
of opinion that Goveinmcnt funds can be fai nioic usefully devoted to the assist- 
nncf ot the sugai industiv as a nholc than to that of private cnterpiises, 
disci innnat ion botvecn which would be oxccedinglv difScult It is foi this leason 
that we rcconuncnd the cslablislmicnt of a Sugai Board,* a Sugar Bcsearcli 
Institute, a Sugai School and a Govermiient factoiy The Sugar Board will 
ivatch 01 or the intoicsts of the induslii as a whole, the Sugai Ecsoarcli Institute 
will ftnni^.li it witli oipcit adiicc and assistance in all its biaiichos, whetliei in 
field or f.ictoii, whilst the Sugar School will supplv the qualified men of wliicli 
it fct inds so gicatli in need The Goicninient factor)', in addition to demon- 
strating the pocsibihtics of the great cane glow mg tiacts of Upper India, will 
*=er\ 0 ns a model to all factoi los in India, as a \ chicle for earn mg out experi- 
mental woih of lalnc and, in coniniiction with the Sngai School, as a training 
gioiiml for the men who look to the industri for a carcei 


‘147 Though it IS not sliicth germane to the qiicslion of sugar raanufacliire, 
r* a tstl^idtnrt/ i ihittri/ (o caiiiiot close this Chapter without a 
rtrar sitrii tac'irr hiief rcfcieiico lo the subsuliaiv industry 

which i« ntlaclied to scicial of the Indian sugar factoi los, namolv, that of dis- 
tilipiir Out dnect mtoicst in tliose distilleiies is confined to the outlet they 
prni idc for tlic profitable disposal of the mohisttos obtained m tbe factory , and. 
though V 0 June been asked among om ioinis of icfcicnco to examine the piosent 
conditions goioniing the niamifactmc of inni under license fiom Govemment 
and the question of dislnlmting such Goioniment conlincts, gencial questions 
of cNfise polity and adininistintion, icgauliiig whicli immeious i opi csentalions 
wei e made to ns, fall outside our piiiMCW ns a Comnnlteo, nor could we pioiiounco 
With ail) nuthonfi on tli’eni if wo would The continuous still is the system 
genor.illv in use and this should, if iiiaiiilainod m good oidci and efficiently 
super! isod. rccoior most of the alcohol contained in the wash As, howcvei, w’c 
wcie not hupjilicd witli data of the degiccs of nltonnation lesnltmg from fer- 
nioittaiion,wc cannot express an opinion regarding the actual cfllcieiicy attained 
"With one or two connnendnble exceptions, howeicr, the distilleries we visited * 
wore housed in low -roofed, iiiu ontilatcd buildings iindci conditions wliicli must 
mdit'itc against npid ,ind complete fci mentation IVc bn\e aheady indicated 
that Indian sugar factories should in future reduce the piopoition of molasses 
Ihex turn out lo the cane they crush, but there is no doubt that, if oiii hopes of 
doielopmenl are loaliscd, the actual quantity of molasses pxoducod in India 
Will laigeh increase, and there Innc hofore now been times w’hcn the economical 
disposiil of its hv-piodiictb has made all the difioicncc hotw’ccn piofit and loss 
to the f-ugnr indusfiv Bnt it will bo some ycais at least hofore India can meet 
lier own roqimenients of molasses even at the piosent late of demand In the 
fnc pre-war jeais 3909-14 the counln’s annual net imports of molasses aver- 
aged OljTU tons valued at Bs 4153 Inldis and thoic was a steady upward 
tondcnei throughout the pciiod In the five succeeding years 1914-10 the net 
imports fluctuated hetwcon such diveigcnt limits ns 125,000 and 19,000 tons, the 
Inttei mamlv owing to sliippmg difficulties but also m some dcgice to using 
puces The nioinge foi the quinqiioiimnm w’as 80,704 tons valued at Es 4140 
i.iklis In 1030-20 the net iinpoits wcic 71,080 tons valued at no less than 
Es' 80 30 laldis The total pioduction of molasses in India m that year cannot 
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■be exactly determined, as tlie retvims furnished us by the Indian lefinerics are 
not quite complete They are, howevci, complete enough to enable ns to fix the 
figure for both factories and refineiies (including Cossipoie) at appioximately 
00,000 to'ns Thus, even ignoiing the considerable imports of foreign and country 
spiiits from othei countiies, particulaily Java lum, vhicli might well have been 
distilled locally, the noritial present demand in India foi molasses is about 
four times the amount actually produced, and we considei it reasonably certain 
that vith a return to noimal prices that demand will steadily expand Molasses 
is required not only foi distilleiies but foi the cuiing of tobacco and as a cattle 
fobd, and it is foi this last purpose that wo expect th*o demand most 
materially to develop The time is i emote, therefoie, when the sugar manufac- 
turer m India need anticipate any difficulty in disposing of Ins molasses or can 
legitimately regard the excise policy of Government as prejudicial to'tlie piospc- 
nty of the mdustrj’’ 

348 To turn now to the paiticulai aspect ot the question which has been 
Hie Ooxernment poltcy rrgauhvg dts- lefeiied to ns, the object of the contract 
t tilery coxxtroch supply sjstem is to avoid the dangois of 

(d) Term and notice uniegulated competition among the distil- 

lers for the custom of^rctailei s by substituting a legiilated competition ui the 
form of tenders for the privilege of supply at a fixed price per gallon uitliin 
specified areas foi stated periods Perhaps the most frequent complaints we 
received iveie directed against the teim ot these contracts, 11111011 have hitherto 
been 111 most Provinces for tliiec 01 five years, and the nndulj long pciiod fixed 
between the date for the submission of tenders and the date fiom uhicli the 
contract begins to run, which in one Province was as much as 15 months Thoie 
is no doubt that the former of these complaints has arisen mamlv out of the 
abnofmal fluctuations in the puces distillers have had to pay duimg the last few 
years foi then’’ basic material In fact opinion amongst the distillers 
themselyes was by no means unanimously in fayoni of shortening the 
contract period, while in seyeral Provinces the giiovance has alreadj been 
met by the offer of now contracts foi shorter teims or for the old tenn at the 
option of the tenderer We venture to doubt whethci the critics of the longer 
contract term are Idcely to maintain this attitude v hen tho.peiiod of abnormal 
fluctuation'^' has passed, more particularly as we observe that the reason 
for which the Excise Committee of 1905-06 advocated tin ec or five year coiiti acts 
was m order to make them long enough to eliminate the usual ti ading risks The 
same authority can be cited for the practice of calling for tenders some time in 
advance, the object bemg to give Govenimcnt ample time to make ariangcments 
in case any combination between possible tendeieis should arise When due 
allowance has been made fog this, we think that it should bo possible to 
safeguard the mterests of Goveniment without issuing such long notice as niay 
seiiouslv embarrass the distillers, and since six months’ notice is all that is 
required m some Provmces, we do not sec whj it should not be found adequate 
ill all 

349 When aU has been said, however, there is considerable force in the 

(i) The eontraet rate ' ' epresentation vliich was made to us that 

under the contract system the distiller is 
hiot a free agent and that the Government which mtcifeies for reasons of public 
policy with his operations should do all that is possible to elimmate the 
speculative element in them Nor Irave wo hero only the mterests of the dis- 
tiller in view The great rise m the cost of molasses and mahlua has compelled 
tenderers for new contracts to pitch their tenders at rates which, if there is any 
approach to normal conditions agaui m the near future, will leave them very 
large profits The desideratum, if attainable, is certainly a moderate but steady 
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mnipnn of profit, and it appeals to us that it is ivoith considering whether this 
IS not altainablo by the adoption as the contract rate of a sliding scale based 
on (lie market price of the distillci ’s basic niateiial ■Whethei it Mould conBict 
With tlio Govermnent's Excise policy that the rates of retail sale should fluctuate 
correspondingly it is not for us to say, but ive may point out that these fluctua- 
tions could be greatly reduced by setting the distiller’s slidmg scale in oper- 
ation at f.iiil^ long mtci vals only, and that it is within the power of Goyernment 
to eliminate tlie fluctuations altogeth'ei, if they Mish to do so, by means of 
counteracting modifications m the lato of still-head duty 

350 Regarding the present sj&tcm of distributing distillery contracts mo 

{c) Di^fnlvhot of (onlrach representa- 

tions Mere made to ns The complaint 
of one Mulness from the United Proiinees that small distillcis had been luined 
by the grant of the contiact for seieial distiicts to a single contractoi and that 
of another that diffeioutiation in' rates had been made betMoen Euiopeaii and 
Indian contiactois aie icall> criticisms fiom opposite points of view of the 
tin mnha pursued by Gov cinment on the adv ice ol the Excise Committee That 
Commilloe on the one hand took exception to the then sjstem m the United 
Provinces ol encouraging small, local distillers all over the Pioyinces on the 
grounds that it rendcied improvement in processes and in storage extremely 
difficult, that the cost of production was unqucstionablv higher than when manu- 
facture was concentiatcd undci competent direction and above all that effective 
control of the distiller’s operations was practicall} impossible On the otliei 
hand they realised that there was a liability of the contract svstem cngendeiing 
a monopolv ol supplv, and in view oi the evils to mIucIi such a monopolv might 
give rise the> considered it pistifiable to griuit to the smallei distilleis a slightly 
highei contract rate, not as additional piofit, but to covei the absolute expenses 
ol nianutactme The action objected to is tbus, in both v>islancos, the ic&ult of 
delibcr.ile policv the icconsideratioii ol vliicli would not bo vvaunnted without 
ilic lormuhition ot much moic iuudameiital criticisms than v\e loceived. 


Stijiimary of ConcUisions and Rocoramendaticiis. 

(?) 27ic pre^^cni vielJioch oj handUng the canc ni Indwu facloiics aie paiiicu* 
tally defective and vipnionsUj a1}ect tjie milling results 

(3) Great unpioictnenls could he effected if steps woe talon to legulate 
(Ichvcnes and the Java system of lifting cane loads on to the cat no by meet am^ 
cal means ncic adopted 

(5) The conimoncsl defects in the nulls ate inadequate pieluninanj cruslniuj, 
He dining of eadi null fioni a sepaiate engine and the foxdty dcsnfning of the 
pace pans and strainers, 

( i) Eoi the high fibied Indian c,ines two crushers m fiont of a tiam of tbiee 
ihi cc-i ollet nulls ivith two macci aiions -s piohaltg the most efjicienl plant. 

« 

(7) The luice pans sliould be seltrcleaiismg and raecbnnical juice stiameis 
should he used 

(6) The hiijh pioporhon of fuel consumed in addition to mcqasse is a dueci 
consequence of the ineqidanty of the cane supply and constitutes a senons item 

tn the costs of manufacture. ' 

J3!feC - 
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(7) In the sugat house the ariangement ami balance of the machinery arer 
fi cqnently faulty 

(8) Fo 7 white sngai manufaciut e the sulphitation process is best suited to 
India, being mote economical than the caibonatahon piooess 

(9) What is mainly tesponsible for losses in the sugar house is not the 
machinery but the contiol that is excicised ovet it, and the incompleteness of the 
chemical and analytical lecoids maintained 

{10) Losses chiefly occut f>om su£tar lost in the filter mud and left in the 
molasses and ftom pilfeting ' 

{11) The fust essential foi impiovement is better suxtei vision and above 
all more efficient chemical contiol . > 

{12) The chemical and analytical lecoids which a sugar factory should 
maintain ate exhibited m Appendix V 

(13) Th'eie is considei able loom foi economy in lahout by the use of labour 
saving appliances and the exercise of systematic contiol 

{14) The Indian gut tcfincnes are small and turn out sugar of low quality 

{15) The perientage of tecovety in the Notth India icfinenes is specially 
low 


(16) Owing to the pooi quality of the law matenal wotlcd, there is little 
prospect of matenal impiovement in the lefining industiy 

{17) Seveial of the Committee’s conclusion icqaiding the piospects of 
Sitgat pioduction in XJppet India ate inevitably speculative, yet this all impoiiant 
pane tiact must contribute, if India is to become self-supporting. 

{18) Unless initiative is foithcomiiig, capital is lilcly to concenti ate only 
on new and undeveloped aieas such, as Buima and Assam 

{19) Government should, theiefotc, eiect a pioneer factoiy in Upper India 
outside the pi esent factoi y zone, possibly in th,e Kai nal oi Rohtah dish ict of the 
Punjab.. 

( 20 ) It should be tun on puiely commercial lines by a dvectotate of five—^ 
a managing duectoi, the Duectoi of the Sugai Reseat ch Instifiute (cx-ofEcio)^ 
another official nominated by Govet iiment and two non-officials nominated by the 
Sugat Boatd 

{21) The managing duectoi and factotif staff should be tcctuited on special 
agt eements and paiticipate in piofits. 

(22) Should Govet nment be unable to ptovide the funds, a loan should be 
raised in the fotm of debeniut es cat ryitig a gnat anteed inlet est of 7 pet cent ftec 
of income-tax and a half sha,te in all profile above 7 pet cent up to 13 pet gent 

• 

{P3) The factoty should be tequited to catty out genet al expet intents for the 
benefit of the sugat industry, and should teceive no ptivileges which would not 
be given to a private factoty. 

(24) The grant of Government loans ot guatantee of dividends for the pio* 
motion of pnvgte fqctotjes is not^ necessaty 
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(35) Most of the dishlleiy huildings attached to sugar factories are too low- 
roofed and unventdated for tapid and complete fei mentation. 

(25) India’s piescnt not mat annual consumption of mola-Sses is ahout four 
times the 30,000 tons she produces, and the demand^ scpecially for use as a 
cattle food, should steadily expand. 

(37) Govetnment’s Excise policy is not, theicfarc, liLely to handicap the 
sugat indvstiy fat a long time to come. 

(3S) The ohjcctimis to the length ofthcieini of distiUeiy coiiti acts ai e 
hased on tcmpoiaty causes and have in sevcial Ptomnees alteady heen met 

*■ 

(20) The petiod of notice fot the suhmission of iendets should not exceed 
SIX months 

(30) The possibility should he constdeted of adopting as the contract late 
o sliding scale based 0 )i the maihet puce of the disiillet ’s basic material 

(31) Such criticisms of the system of di^nhuling distillery contiacts as the 
Committee icccited ucier opposed to the dclibciate policy of Government and 
did not justify its t cconsidei atwn. 



Part III— The Industry and its , 
Organisation. 


CHAPTER XXI. 

THE TAEIPP QUESTION. 


35J Amongst the questions ‘wlucli have been referred to us is the examma* 
.. IltHory of the Tariff— of the effects of controlling the im- 

(a) in the 19th century ports of refined and raw sugar and 

molasses into India by a duty and, where necessary, of giadmg this duty so as to 
give preference to sugai groivn in British dependencies As will be seen below, 
wo do not suggest any alteiation in the existing rate of duty It is not, 
theicfoie, necessary for us to deal -with the previous history of this question 
at any great length Until the Mutiny the geneial rate of import duty levied 
in India was five per cent , but, owing to the financial stiiiigeiicy consequent 
on the Mutiny, it became necesarj’- to mcrease it to 10 per cent In 186i 
the rate was lo-s\eied to 71 pei cent vith an implied uiidei standing that it 
would be further reduced to 5 poi cent vheiv the state of the Goienimeiit’s 
finances peimittoJ This time did not aiii\e until 187o when n general 
levisioii ot the tariff took place The Taiiff Act, XVI of 1875, vas accordingly 
passed which adopted 5 pei cent as the general late on all inipoits All 
import duties were abolished by the Indian TaiifP Act, XI of 1882 In 1894 
it became necessaiy to reimpose a taiiff on iinpoitcd goods The tariff valua- 
tion for sugar adopted for the pui poses of that Act is of mteiest as compared 
with that now in force It was as follows — 


Description o£ sugar 

Tariff %alualion 

Dufy 

Chiuft caml) per c^^t «< • ««• t 

ll3 

20 0 

5 per lent 

por c^t « “V* t * * i« 

23 0 

>( 

Crystallised beet per cwt, „ , 

14 0 

ft 

All other sorts, including* sacch.irme produce of all hinds and coufeot on r) por 
cwt 

orf vahrem 

” 


Soon after the Act of 1894 ivas passed the question of bounty-fed sugai 
began to assume great importance 1890-91 yas the first veai m which the 
imports of sugar fiom Austiia ard 6erman\ were on an appieciable scale, 
and 111 that year they amoanted to 35,450 tons The figures then fell off for 
a few years, but in 1897-98 they increased to over 100,000 tons, The mam 
leason-foi this great increase was that m 1897 the United States had passed 
an Act imposing countervailing duties on bountv-fel sugar and, m Gonsequenec-, 
it was driven to find its market in India In order to meet this state of affairs 
the Indian 'tariff Amendment Act of 1899 was passed This gave the Govern- 
ment of India power to impose an additional duty on sugar imported into India 
equal to the net amount of bounty oi giant paid oi bestowed diiectlv or indirectly ^ 
by the country, dependency or colony exporting such sugai, however the bounty - 
might be paid or bestowed 
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352 The history of the Brussels Convention is given in various standard 


(i) from 1903 to 1915 


■works on sugar and need here he only 
hriefly touched on so far as it affected 
India The mam piovision of the Convention was that the countiies agreemjr 
to it pledged Bieniselvcs to ahohsh all direct or indirect bounties on the 
production oi exportation of sugai from the date of issue, and not to grant 
new ones durmg the tcnn of the Convention The niaxununi surtax, or 
diffcieucc betvcen import duty and excise, was to amount to 6 francs pei 
100 kilogi.imnics of lefmed sugar and 5 50 francs per 100 lalogiammes of raw 
sugar All sugar coming from countiies where bounties were gi anted on the 
production oi cxpoilation oi sugai was to be specially taxed, the extra 
duty to bo not less than) the amount of the bounty The countries loinmg 
the Convention agreed to allow each other's colonial sugar to enter at the 
lowest niipoit dut]> vhcn premiums vcic not granted The Convention was 
to come into force on September 1st, 1903, and to remam m force for fi\e 
yeais m the fust inslanfce The Goicinment of India considered that, even 
if Lidia decided to adhere to the Convention, until it came into force this 
countiy had no protection undci the existing law^ against the indirect assist- 
ance which was being gn on to Austiian and Geiinaii sugar by the working 
of the nirlcl sjslem, as the result of which, owuig to the very high miport 
duty' on sugar cnloimg those countiies, the sugar manufactm ers were able 
to sell then sugar for local consumption at prices w’hich enabled them to 
export Sugar at aiciv low rate , m otlier wmids, to dump it m foreign 
countiies and especially in India In those circimistancos the Taiiff Amend- 
ment 'Act, Vm of 1902, was passed, the iclevant clause of which is — 


“ WHicrc the latc of duly or othci taxation imposed m any countiy, 
depcndcnc^ or colony upon sugai not produced therein exceeds the 
rate of duty or other taxation imposed on sugar produced therem 
by more than the cquiv.ilent of six francs pei one hundicd kilo- 
graniracs in' the case of lefined sugar or five fiancs and fifty centimes 
per one hundred kilogiainmes m the case of other sugar, then the 
Goicnior-Gciieral m Council niaj impose, in addition to any othei 
duty or taxation imposed by this Act or by any other Act foi the 
time being m foice, a special duty not exceeding one moiety of 
such excess ” 


Tins Act was to remain in force until August 31st, 1903, %e, until the 
Brussels Sugar Comeiition came into force In tlic end, how^ever, the 
Goxeinment of India decided that, m order to retain full freedom of action, 
tills country should not adlicrc to the Biussels Convention With the object 
of retaining power to leiy duties on sugai imported from countiies which had 
not -jomed the Convention oi which, haiing joined it, tailed to eoiifoim stnctly 
to its provi'iion icgaidiiig the iumtation of the surtax to six fiancs per 
100 kilogiammcs. Act XI of 1904 wms passed reviving the provisions of the 
Tariff Aniondment Act of 1902 The only countries against which the pro- 
visions oi Act XI of 1904 woic c\ci utilised were the Aigentmc Eepnblic 
and Chile The countcrvaibng duties against these tw'o comitiies w^ere, how- 
cvci, abolished in 1909 and 1912, mainly on the ground that no sugar was 
impoitod from them into Irtdia It is w'orthy of mention that Sii Edw^ard 
Baker in his financial statement for 1900-07 discussed at some length the 
results of the imposition of countervailing duties on bounty-fed sugar, and 
showed by facts and figures that, so far as any direct effect on Indian culti- 
vation, imports or jiiiccs was concerned, the mcasuies of. 1899 and 1902 had 
been wnthout any material result The Acts of 1899 and 1904 are still on 
ihe Statute Book- 

L3ISC 3Y 
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353 In 1916 a general revision of the Indian Tariff was nndertalcen. The 

duty on sugar of all soils except con- 
ic) since o fectioiiory was raised from five to ten 

per cent, as agamst a general all-ronnd duty of 71 per cent The cnlianced 
tariff on all commodities, sugar no less than others, was imposed solely for 
the purpose of meetmg a deficiency m’ revenue which it vas no longci practic- 
able ivith the contmuance of the war to cover hy tcinpoiary loans The 
leasons given for the specially high late on sugar were that the imports were 
exceptionally large aiDd India’s facihtics for internal supply exceptionally 
good Protection for the indigenous mdustry, therefore, did not even furnish 
a suhsidiaiy motive for the imposition The tariff valuation for imported, 
sugar IS at the time of writing (October, 1920) as follovs — 


Description of sugar 

Valuation per 
cut 

Dn*7 

(i) Sugar of all snrls inclmling inola*^*!^ and Biccliannc p'^odnee of all Borfa, 
but excluding confectionery — j 

Sugar, crystallised ami *5oft, from Jnxa 23 Dutch Slindard and nlioxo 

Its A. P 

IS 8 0 

10 pc' cent ad 
ra/orrm. 

Ditto 

! 

Sugar from Tavn 10 22 Dutch Standard 

1C 8 0 

Sugar from Java 1*1 Dutch Standard and under 

IG 0 0 

Ditto 

Sugar from Jnpan or lormosii , 

21 8 0 

Ditto 

Sugar refined m China • i 

2D 8 0 

Ditto 

Sugar from Fgj pt 

10 8 0 

Di'to 

Sugar from Sfaurilius * 

17 0 0 

Ditto 

Sugar orjstalli’ed hcct 

IS 8 0 

Ditto 

Ifolasics from Jo^a 

C C 0 

Ditto 

Molasses from other countries 

CCD 

Ditto 

Sugar all other sorts including saccharine prodnee of nil kinds • 

fld Tfitoren 

Ditto 

(ii) Confectioner} 

Ditto 

7} per cent, ad 

1 alarm 


The system on which this scale of valuations has heeii drami up is that 
the actual average lalue foi the pieiious c.ilendar ye.ir of “ 23 Dutch Standard 
and above” is taken throughout the succeeding calendar jcar as the basic 
standard of valuation, all other sugais being then automatically valued at 
fixed amounts moic oi loss than the staiidaid valuation accordmg to the scale 
below — 


Dcicripfion of sugar 


Hoot crjsfals 

Sugar, crj stalliseJ and soft, from JTanrif lus 
Jn^a IG to 22 Dutcli Standard 
Java 13 Butch Staudard and under 
Japanese and Formosan crjstals 
China crvstals , 

Egyptian crystals , 


Diffircniialion 


He K r 

To ho aalued at the samo 
rate as Ta%a 23 Dutch 
S'andard and aboio. 

18 0 loivcr 

2 0 0 lOa'cr 

2 8 0 loacr 

2 0 0 higher 

2 0 0 higher 

10 0 lughcr 


This system of valuations was only hi ought mto foico from January 1st, 
1920 The system pieinously adopted was to fix the valuation for each 
different kind of sugar on the basis of ,the average price of its own kmd 
for the previous year This gave rise to difficulties and anomahes which need^ 
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Hot be specified here The foUowmg figures show the gieat disparity between 
tbo valuatiou at present in foice and present prices — 


> 

Doscrip'ion ot sugar 

Imported during llie montli o£ 
August 1920 

Imported during 1920 * 

Quantitj 

A\crogo noi, 
a alno per 
cut 

Quantity 

! 

Average nob 
taluo per 
cvrt 

Java Dutch St indard mid nhoi c | 

Cut 

361,093 

Rs A r 

45 12 0 

Cu-t 

4,853 229 

Es A P 

33 8 0 


'Figures for tbo ^\llolc jear lucorpoialcd while the Report wns in the Press 


R is, we tlunlc, a fair conclusion from the history of Indian tariffs on 
imported sugai that the measures taken agamst bounty-fed suga^ m 1899, 
1902 and 1901, which liavc had httle or no practical effect, w'cre the only 
measures e\ci designed to serve protective purposes , and that the sole . 
■object wuth which the taiiff has been) imposed or enhanced fiom tmie to time 
has been the laising of additional revenue 

351 We labour undei two gieat disadvantages in discussing the tariff on 
Jlctcnlton oj Ihc irtsltng tcale of duty sugar imported into India In the first 
recommended place, eveiy indication points to the like- 

liliood that the whole question whether the Indian tariff system should be 
revised in order to afford xirolcction to Indian mdustries will come under 
discus‘=ion in the very near future Sugar is only one and not the most 
important item in Indian imports , and the question whether the Indian 
sugar industry needs a moie substantial measuio of piotcction than is 
afforded by tlic present unport dutj-, wall, if our anticipations prove 
coirect, be determined by considerations which do not affect that industry 
alone In the second jilace, the witnesses w'e examined on this pomt were 
unable to support then opimons icgardmg it by detailed facts or figures 
They merely cxpiossod the mow based on gcncial impiessions that the enhance- 
ment of the duty from 5 to 10 per cent had pioved beneficial in developing 
ihc industr}" Some of tliem adiocatcd a furlhei laige increase m the duty; 
but the raajoiity, winch mcluded those witnesses to whose opmions w^e attach 
most weight, considered it sufficiently high in present conditions Neither 
the statistics of impoits nor those of the amount of sugar pioduced m India 
since the dutj wa« enhanced assist m any w'ay m conimg to a conclusion on 
tins pomt, owing to the uttoi subversion of normal conditions w'hich has 
resulted from the war After careful consideiation of such evidence as is 
before us, ive aio agreed that no alteiation m the present scale of duty is 
called foi os a piotective raeasuiei Duiing the discussion of the Tariff 
'Amendment Bill of 1902 Loid Curzon warned Indian producers and refiners 
that the futuie of then industry must depend on extended cultivation and 
the substitution of modem methods for the cnide and old fashioned processes 
so geneially adopted m India Tins statement is as time and the wamuig as 
necessaiy to-day as it was in 1902 Our lecommondations thioughout have 
been aimed at securmg the extension of cane cultivation and, w'hat is far 
moie important, the adoption of improved methods both of cultivation and 
manufacture The pieseiit duty affords a very substantial measure of 
protection to the Indian sugai industry It cannot be overlooked that, in 
addition to the direct protection it receives, which, it is impoitant to note, 
will in all piobabihty an 1921 , when the tariff valuation will be based on 

1 Since the Coinmittco dispersed the duty on various commodities, has been enhanced including 
tliat on sngnr from 10 to 15 per cent acl valorem M in 1916, the solo object of the enlianccmeat 

IS the raising of additional menno 
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tlie average prices of 1920, fall little sliort of that received by sngar manu- 
factured 111 Germany in the palmiest days of the hoiuity sj’-stem, the sugar 
industry m India is mdircctly protected to a laige extent, especially m 
present conditions, by ocean and railway freights We consider that the 
combmed effect of the direct and indirect protection enjoyed hy% the industry, 
is such as to funiish it with an unique oppoilnnity of setting its house in 
Older pending the moie severe competition which may he expected when 
puces fall to a level moie neaily appioachmg that vhich prevailed before 
the war We fear that any increase in the duty might icsiilt m holstciing 
up an inefficient industiy lo the detiimeiit of the consumer , and that, 
secuie behind a high piotcctive -wall factories in India might make no effort 
to reach the standard of those in other sugar ‘producing countiies, notably 
in Jaia, whore the industry has been able to dispense -with am protection, 
subsidy 01 assistance fioni Goveinment On this head, thcrcfoic, vc would 
only suggest that, if oiii anticipation that the vliole question of the Indian 
tariff vnll shoitlv come under review is not realised, the position m regard 
to the sugai industry might he reconsidered vhen more normal conditions 
are restored and the piotectivc effect of a ten poi cent dntv on imported’ 
sugar hocomos far less than it is at present As ve h.ivc alieadj stated, Act 
XI of 1904 IS still in force, and its provisions can bo utilised, should 
there he any lenval of attempts to dump bountv-fed or cartel siigai in India 
in consequence of the iccont abiogation of the Brussels Convention 

355 In this connection ve have considered the adviBnbihty of substituting a 
Question of S^ilslttulu g a qmnhtalne qiianlit.itnc duty on sugai, adpisted on 
for an^.Ayvi\oxcvo.(iutij cousxtcrecL the basis of polarisation, for the ad 

valoicm dutj’- at present in force A quantitatne dut\ has tvo great 
advantages AVitli such a diitv the industry knows exactly where it stands 
and can entei into foiwaid arrangements with the gicatei confidence because 
one veiy important disturbing tactoi has been eliminated In the second jilace, 
the imposition of an ad valoicm duty means that such iiicasiirc of protection 
as IS afforded bv an miport duty is given in the gieatest degree when it is 
least lequiicd, that is, wdien puces are at , their highest The hardship this 
entails on the coiisunicr is obvious and is removed bj the substitution of a 
quantitative duty On the other hand, tlieie is obMOiisly no adiantag'e m 
imposing a quantitative duty unless that duty is to lemam m foico for a 
considerable poiiod of ycais If such a duty w^eic fixed on the scale of 
j puces at piesent prevailmg, it might result m a gi eater measure of pro- 
tection to the mdustiy than is called for and m its turn work to the dis- 
advantage of the consumer If, howevei, the duty w'oro fixed on a lower 
scale than is justified by present prices and those puces contmue, the icsult 
would be a seiious and unnecessary loss of lei^iiiuo to Govcniment On the 
whole, therefore whilst w’^e think a quantitative duty prefeiablo to an ad 
valoicm duty pi normal conditions, w'c would not suggest an imm ediate 
alteration m the piesent system, hut wmuld, heie again, suggest that the 
position should bo reconsidered as soon as ciicumstances permit 


356 The question of a preferential taiiff on sugar imported into India from 

^ , other parts of the Empire is one on 

imperial preference , , , ... 

which we hesitate to express an opinion, 

even though it has been specifically refciied to us Wo feel that the position 

in regal d to it is in every way sunilai to that, m regard to the general 

question of the revision of the taiiff on sugai, and that it must be decided^ 

by^ far wndei considerations than those winch fall ivitlnn our purview In 

jthe last pre-'TOr yeai, 1913-14, the miports of sugai into India from other 
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paih of the Empue weie 145,000 tons valued at Es 262 lakhs, '“'‘of -which 
139,500 tons valued at Rs 250 laldis came fioni klauntius Fiom foreign 
counties the imports veio 658,000 tons valued at Es 1,167 lakhs Of this 

583.000 tons valued at Es 1,027 lakhs came fiom Java and 74,000 tons valued 
at Es 1371 laUis fiom Austiia Hungai}- In 1918-19 the impoits of sugai 
fiom othei paits of the Empiie weie 143,000 tons valued at Rs 468 lakhs, 
ot vhich 77,000 tons valued at Rs 235V lakhs came fiom Mauiitius and 

62.000 tons valued at Rs 188 lakhs fiom the Stiaits Settlements The great 
inciease m the impoits fiom the Stiaits Settlements does not, howevei, 
lepiescnt a leal mcrease in the impoits of Empiie gioivii sugar , hut was 
laigelj Java sugai diveitcd oiraig to the difficultv of shipment diiect from 
that countiy The diiect impoits from foreign countries were 363,300 tons 
valued at Rs 1,069 lakhs, of which 363,000 tons valued at Es 1,065 lakhs 
came from Java As regards molasses, the imports in 1913-14 fiom the 
Empire were 2,850 tons valued at Rs 135 lakhs, practically all ot which came 
from klauiitius In 1918-19, they were 388 tons valued at Rs 37 of a lakh 
The imports from foreign countiics in 1913-14 weie 87,000 tons valued at 
Rs 37J lakhs and in 1918-19 18,600 tons valued at Rs 18 45 lakhs , piaetically 
the vhole of this in botli j'cais came fiom Java In 1913-14 the imports 
ot eoiifectioneiy from the Einpiie amounted to 3,600 tons valued at 
Rs 25V lakhs and in 1918-19 to 58 tons ralued at about Es 105 lakhs 
Almost all of this -was from the United Ivingdoni The imports of coiifec- 
tioneiy fiom foieign countries both in 1913-14 and m 1918-19 were negligible 
These figniies shou conclusively that the only part of the Empire -which ivould 
lecoive any benefit from the introduction of a preferential tariff on sugar 
imported into India rs IVIauiitius, and that sugar can, thoiefoie, only play 
a rei}’- minor part in any goneial scheme of Impeiial preference We have 
giren our loasons for considering 10 per cent a sufficiently high duty on 
imported sugar It follows that we are not in favour of an increase m the 
duh* on sugar imported from foreign countries m order to permit a pre- 
ference to be gnon to Empire giomr sugar We are of opinon that, if a 
scheme of Imperial piofciciico is introduced, the general duty on sugar and 
its by pioducts should remain at its pioscnt level, and that sugar imported 
from other paits of the Empire should rcceiie the same proportional preference 

- as IS granted under the general scheme 


Siimmary of Conclusions and Becommendations. 

(1) jipait fiom the moie oi less ahoihve measines iahen against hoiintg~ 
fed sugai iii^ison, 1902 and 1904, the iaixf} on sugai imported, into India has 
littheiio been piiielg foi levenue and not foi piotective purposes 

(5) In view of the impending invesiigaiion of the genei al policy of i evising 
the Indian tai if} to pi otect Indian industi les, it is difftcult to discuss this giieshoii 
foi sugai icpaiatelg , nor does the conflicting evidence leceived oi the! ahnoinial 
state of the indigenous industig and the irnpoit iiade affoid any reliable 
guidance 


• For tlio nuinose oC tliesc \almtioni i\e ha\e tliiou£,hout adoi)tcd the old con\ersion rate of 
P .<5 15 f 1 m necordmie v,sth the scstem Mlov.ed w. the last isawo of the Anuiial Statement 
of the Sea Borne Tndc of Butibh India with the Biitish Kmpire andiFoicign Countiies fiom whieh 
our figures have been taken 

LdiSC - 37, 
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(5) The pjcseut ianff comhined with ocean and laxhiay fi eights should 
piovide ample piotection to the Indian sugai industig, hut, if the question of- 
geneial policy IS not meanwhile investigated, the iiarhculai case of sugar should 
he reconsidei eel wh,en noimal conditions aie icstoied 

(4) A quantitative duty is piefciahlc to an ad -saloicBi duty , hut the 
present time is not oppoitune fot the change, 

{5) The only pait of the Empiie which would henefit fiom an Impciial 
prefci ential late on sitgai impoitcd into India is Mainitnis 

(g) If Impel lal piefeience is adopted gcneially, it should he adopted in 
favoui of Emmie sugai hy means of a pi opoi tional i eduction on the piesent 
tariff 



CHAPTER XXII. 


STATISTICAL 


357 Although the question of improving the statistical mfoimation at 

Prefatory lemarU published by Government in 

regard to cane a-gd sugar Avas not 
specifically referred to us, Ave have considered it desirable to deal Avith it m our 
Repoit, as avp haA^’e found ouiselA'es greatly hampered throughout our enquiries 
by the absence of trustivoithy statistical mfoimation on various pomts We 
consider that much could he done not' only to miprove the accuracy of the 
Biigaicane forecast hut also to enhance the A’alue of the mformation regardmg 
sugar contained in such publications as “Agricultural Statistics of India”, 
“ Commmercial Statistics of Lidia,” “ Estimates of Aiea and Yield of 
prmcipal Crops in India,” “ Puces and Wages m India ” and the “ Annual 
Statement of the Sea Bome Tiade of India ” 


358 The possibility of improving forecasts and final statistics of area and 
Forecasts of area ant yield of crops in India Avas carefully 

(a) The area estvnaie considered at a meetmg of the Board of 

Agncultuic held at Pusa in December, 1919 We are in general agreement 
Avith the recommendations of the Boaid on the subject and it is only necessary, 
for us-to discuss then application to the special case of cane In order to 
make this discussion intelhgible, a brief desciiption of the methods adopted 
in India m framing an estimate of the outturn of a crop appears unavoidable 
The three essential factors aie the area, the standard normal outturn per acre, 
and a fraction representing the relation of the ciop reported on to the normal 
outturn per acre As regards the fiist of these, we accept the aucav that the 
figuies of the aiea under cane are on the A\hole fairly accurate except in the 
tracts Avhicli haA’-e a permanenit settlement, and that it is difficult to suggest 
any method by Avliich they can be mipioved m the latter except by an miprove- 
inent m the detailed mamtenance of land recoids The area under cane in 
Bihar and Oiissa and Bengal, Aihicli stand thud and fourth respectmely amongst 
the cane giOAving Provinces of India, is sufficiently large to make this a matter 
of some importance We Avould, hoAvever, diaiv attention to the not infrequent 
disci epancics botAveeii the area under cane in each ProA^mce as given m tire 
Agiicultuial Statistics volume and the same area as given in the Area and 
Yield volume We are aAvaie that ceitain reasons for discrepancy aie tur- 
mshed m the Intioductoiy Note to the latter volume and in the footnotes to 
its table No 6 , and those explanations fully account for the differences notice- 
able in the areas to- Bombay and in eailier yeais foi Bengal and the Punjab 
But there aie othoj diifeiences Aiffiich cannot be so explamed, and their occur- 
rence IS so aihitiai . that it is difficult to see how they can be justihed Tak- 
ing the latest issues ot the tAvo pubheations available, the SIth issue of the 
Agricultural Statislns Aolume and the 21st issue of the Area and Yield volume, 
whereas the tAVO set*^ ol figuies agice throughout for Madias and from 1912-13 
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onwaids foi the Punjalj, foi all othei Plo^^ncGS (except, as we liax'c indicated, 
Bonihav) thcY alternate between agieemeut and disagicement Tlras, for the 
United Piovinccs the foin ycais 1909-12 and 1915-16 are yeais of agieement 
and the fno yeais 1912-15 and 1916-18 aic veais of disagi cement , and this is 
typical The diftercnces aio as a lule small , but the lollowing aie uistaiices 
in which they may be legaided as being not altogether negligible in pioporfion 
to the cane ai oa of the Piovinco — ■ 
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(n) loumlcd accoulinf, to llio 9\sloin of roiiiuling oloiinil fir tlio «imi> icor in tlio Arci nnd liclil volrnne 


Tt seems to us that these disci cpancics and the aibitiary laiiation they 
exhibit between agicement and disagieemcnt liom year to yeai cieate iiii- 
ncccssaiv contusion, and that it should be possible to eliminate all difteiencos 
nliieli aie not oitlici self-explaiiaton oi explained specifically Bv adopting 
whichevoi is hold to be the moic accnialc csiiinatc in the appiopiiatc tables o£ 
both publications 

359 As logaids the second factor, the standaid noimal onttnin, this is 
ib) meshoateo/ stanch, cl notmal defined ill the “Manual on th’o 

ociUiau Piepaiaiion of Ciop Foiecasts ” as the 

{() Preunt cl'fecti aieragc jnold on aieiagc soil m a }oai 

of ayeiage chaiacter It docs not coiiespond yith the ayoiage figure ior a 
senes of leais, ylndi is an aiithmctical abstraction an'd may possibly neiei 
occui The AgnciilUnal Dopaitnicnt m each Piovmcc mamtams a statement 
foi the different distiicts of the noimal oi a^c^age yield pci acic of the principal 
Clops on n ligated and nniiiigatcd land of avoiage quality In oidcr to test 
the accuiaey ot this statement and to enable it to be icihscd, if neccssai'y, a 
SI stem of Cl op cutting expciiraents is m foico m all Piovpices Uiidei this 
si'stem plots oh land of aveiago qualitj aie selected and the crops gioini on 
them aie cut and Mcighod m the pre'^cncc of icsponsible ofBcois of the district 
staff 01 of the pioiincul Agiicultiual Dcpaitmeiit The losiilts of these cx- 
peiinients, which aie made -^cail}, aio icpoited to (ho Diiectoi of Agucultnie 
who mav, aftei sciutniisuig them, iomsc the staiidaids pieviously adofited 
for any paiticular distiict oi foi the Plo^mco as a whole This rcMsion is 
oidniaiih made once iii fro veais The noimal oiiltnm of the cane ciop is 
given m terms of gui iici aero and not m -weight ot cane A few iiguhes taken 
fiom the Statements m Appendix A to the Agricultuial Statistics of India will 
show how misatiMacloiy the picsent figuies aie and -what little lelianco can 
he placed on tJicm The standard outtnin adopted foi eveiv district in kladias, 
fiom the Nilgais vntli tliiee acies under eaiie to Vwagapatam with 30,000, is 
5,040 lbs of pi pei acie In Bombay the standard outtnni ioi the Deccan 
_ canals tract, 7,000 lbs, is the same as foi Sontlieni Gujarat The evidence 
ye received y as by no means such as to justify the yields for these tivo tiacts 

the othei hand the standard oiittumc! in 
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the Central Provinces foi irrigated cane alone vaiy from 1,500 to 3,500 lbs, 
tliongli there is no reason to believe that the disparity in local outturns m the 
Central Pio\inces is gieatei than it is m Madras and Bombay The figures of 
Cl op esperinients, the icsults of ivhich have not yet been used for the revision 
bf the provincial standard outturn, are even more illustrative On the basis 
of the crop expoiiments for the quinquennium ending 1916-17, the average vield 
of gui per acre m Bengal is returned at 803 lbs in Bakaigaiij and 8,613 
lbs in Midnapui In Biliai and Oiissa the range is from 851 lbs in 
Bhagalpur to 4,043 in the Rantal Parganas The provmcial standards of aver- 
age yield adopted in this Appendix are apparently intended to correspond -with 
the piomncial standard oi normal yields per acre of those crops for 'which 
forecasts are prepared ivhich mil he found in Table 3 of the Area and Yield 
\olume There are, ho-wever, two small discrepancies which lequire explana- 
tion, the gur \ield for Bihar and Oiissa being returned alternatively at 2,460 
and 2,464 lbs and that for the North-West Fiontier Province at 2,660 and 2,685 
lbs 

360 Sufficient has been said to show how far a forecast based on the present 
, , „ . , , standard normal outturn may be from 

(,.) „c„„rdance ™tli to tacts At its last 

meeting the Board of iVgu culture lecommeiided that an attempt should be made 
to asccitain the total actual yield of the crops in regard to which forecasts 
aie issued by the collection and detailed stud\ of the statistics of movement bv 
rail or sea, of nianuf acini e or of any process such as baling and of estimates of 
local consumption and caiiw over The forecast for any paiticulai year would 
then be based on the “ aieiage yield ” per acie, the “ average 'sneld ” being 
the average oi the actual riclds of the ten pieceding years loi which figures 
vcic available The use of the term “ normal ” would emtiiely disappear, and 
the 1 esults obtained by the methods described would merely be called the “ avei- 
ago Mold ” The Board of Agiicultuio lealised tlie difficulties in the way of 
ascci taming the actual 3 icld m this wa}’’, but did not consider that these should 
prove insupeiable, except, perhaps, in the case of sugarcane In our opinion, 
methods which maj’’ be po'jsible foi ascei taming the yield of other crops aie 
quite unsuitable foi cane The proportion of the cane crop which is moved by 
lail IS almost infiiutesimal, whilst by far the gieatei part of the gur manufac- 
tilled IS consumed locallj" oi inoied bj’" load Statistics of moxement by rail 
oij 5 ca aie therefore of no assistance, noi do those of the manufactuie of white 
sugar help iii any appieciable degree Matters are fuithei complicated by 
ilie large amount of cane which is used for chewing We can see no way m 
winch satisfactoiy estimate'^ of local consumption and carij'- over, if any, could * 
be flamed In these ciicuinslances we aie of opinion that, so fai as sugar cane 
IS concerned, the standard noinial outturn must continue to be based on crop 
cutting experiments, and that these expeiiinents must be conducted in a more 
regular and systepifific way than they have been hitheito We endorse the view, 
which IS geiicialty accepted and is bemg acted on as fai as possible, that they, 
should be carried out bj"- the Agiicultuial Dopaitmcnt, as it is most desirable 
that they should be conducted bv men vho have practical training in Agriculture 
As in the case ot cane the normal outturn mil conlmue to be determined by cioii 
cutting expel imcnts, and these experiments will not merely be used as a means 
ot checking figures obtamed in other ways, it is necessaiy that they should be 
numeious We would place the numbei lequiied at not less than 150 in the 
United Provinces and 100 in Bihai and Oiissa and the Puu]ab The numbei 
111 other Pioviuces would vaiy in proportion to the area under cane We con- 
sider that the results of these expeiiments should be reported in terms of weight 
oi cane and not of gui, and that it is important that they should be carried out 
L3ISG ^ 
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on nn nica of not loss Ilian ono-fifth of an ncic, m each case It is not, in o.u 
opinion, nocpssai\ tliat tlio woi^lil of priii olit unod fioin tlio plots slioiild bo is- 
eoi tamed in o\eiv case bnt it is cssnitial tli.it the coin ci non factor foi tlio 
season, ic , tlio A\ci^lit of "in pioducod from c\civ 300 tons of c.nio, rbould bo 
discoicicd, as tins vinos oonsidoi.ibh fiom icai to \on Foi tins pnipo^o 
it vould bo siifliciont, if Ivo oi tliioe boilinics of "in voio nndoit.ikon in caob 
1 opi oscntatn 0 tiact In tlio most icpiosontal no pioccss m Hi. it tinol Tlio 
immboi llocoss^l^ in oacli T’io\nice should not bo inoio tb.in 10 Tlio M’littA 
01 Aanotios of cane most laiaoh p:iovn in iho liaot voiild lio s( looted lor the 
ovpeiimont Ii is of the yieatost impoilanoo (hit iho cxpoiinieiit sliould bo 
caieiullv siipomsed tllioio ■would ol coin so, bo no iiitoiloionc'’ with tlio actual 
piocess , but the sii])oiMsnii>: ofiiooi would see that .ill wntrhinoiits wire 
iccui.itoli made Cio]) outimo; .ind ipn hoiliii" o \poi inioiits should iiiiloss lliom 
:is a \ei} inailvod dnclSlt^ ol loo.'l coudifioiis, ho cainod out duniip: Iho s nno 
peiiod 111 Uppci India, loi cvainplo, the most suilablo limo foi tliom svouhl 
ho the Inst foilninht oi J.niu.in, the oh|ect hoiiitr to solocl a moan potiod winch 
would most noaih lopio'oiit the a\oi igo Mold ol gni thiomrhout the son* on 
The woi£,ht of cano lanni" hocii asccit.amcd In Iho tiop ciitlni" oxponmciifs 
the total Mold ioi Iho ccai would ho woibod out m the ofltco of the Diiotlor ol 
Agiicultuio As soon ns fi"UHs on whioh snfiicioiil reliance can he jil iced aio 
acail.ablo loi a soiics of ao.us, the method pioposod In the Jlo.tid ol Atniculluro 
W'ould be followed The " aseiapo Mold ” on wlncli Hie loiocast foi a pnli- 
culai seal would be based would he Iho aeci.i^o foi the ton soais piccodni" 
Tu tins coimcction we would point out that, as the \anelios of o.in ^riown «m 
Goc eiiiniciit iaims no not as ,i lulo those p;iowai hv the oidni.m culin.itui, 
the lesults obtained on (bneinmont laims ino of no sf ilisficil sahie whlto^ol 
as icgaids cano c\eu ten the pinposcs of coinpimsou hetween the outtuin of 
one season and aiioll.ci 

SGI Wo now come to the thud fncloi m finmni" .an estnnafo of oiithun, the 

(c) m seasonal factor ot anna cHi- li.^lioii lepioseiilnig the ic'lalmn of the 

ciop rcpoitod on to the noim.il oultuiu 
poi .icic Tins ceasoii.al facloi, oi condition hipiie, is cominoiih biunvii .is Hio 
“anna estimate” Piactic.!!!} all o\ci Iiidi.i Hie ouHinii is cclimatcd iii 
annas, a ccitain numhci of annas bemg t.iken to lepiesent Hie noimal outluni, 
and the onttinn of the ceai inulci icpoil being estimated at *=0 many annas 
higlioi 01 low’d Hian the noim.d The niimhoi of .niiias I'cbou to ropiesent 
a noimal ciop is not, howccci, the saino e\ei\a\hoie, hut a.uios helwocn 32 
I and IG annas This clifiiculh is met, though oiih iiaitialh, hv not using the 
anna notation in the published toic>c.a‘:t, wlicic it is icplaced In the American 
notation, 100 being taken to lepiesent a noimal ciop, and the ostuuatod 
onttuin being slated as a peiccntage of that ciop, the comoi^ion of the .anna 
estunato into the peicentago estimate being made In the distiict ollicci oi the 
pioMiicial anthoiity The oiiginal anna estimate is in most cases fiamcd by 
Hie patuan (Milage accounlant) oi an official oi similai standing Opinion 
is unanimous in legaid to the uni eli.ihilila ol Hie estimates so fi.nned, and tlicic 
is little doubt that the oiitliun ot all ciops in India is peisisteuth imdei esti- 
mated It has ficqnenth hoeii pointed out that Hie mam le.ison loi this is 
the ingiamod pessimism of Hie Iiidiaii cullnatoi and village official, as a lesult 
of winch it IS vciy laiclv that a noim.al ciop is lepoitecl Eh oils have been 
made from tune tune to impioie matleis, hut it c.innot ho said that they hayo 
met with .any measnie oi success AVo agioe with the mow oxpiessod In the 
Boaid of Agjicultuie that the piimaiy icporiing aulhoiitc must he loil to its 
tiaclitional piactice, and that the only method of aiiuing at the seasonal iacloi 
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01 conclition fignie is to inleipret tlie estimates of the pnmaiy repoilmg autlio- 
iity m teims of past expeiieiice of them, and to translate them into uitellmible 
angnage hotore piibhshmg them The formula adopted by the Board of" Ac-- 
lioiiuiiie for u'Oiking out forecasts ivas — 


Tdl yield = Area x average of y Soasonai fac tor 

Arc% Averago seasonal factor* 

The aveiage of would, as explained m the preceding paragiaph, 

be the average foi the ten preceding j^eais The average seasonal factor 
Mould also bo the aveiage of the ten piccedmg years The possibility of 
adopting an aveiage ex^-euding over as long a period as possible M^as considered 
but Avas lejectcd OM-lng to the liability of error as the lesult of improve- 
ments and extensions of cultivation, and the intioduction of improved varieties 
Wo agree rntli this vierv, for m^o trust that the cumulative effect of all these 
factors mil become vcrv considciable as time goes on The seasonal factor 
for each Province, as pointed out by the Board of Agriculture, can only be 
M'oilced out bj’’ an oflicei Muth experience of the mentality of the local lepoitmg 
agencv The final result Avoiild be gn^cn in some such form as the folloMung 

“ The condition fignie for the cane crop is estimated at 75 per cent as 
against a ton voars average of 80 4 per cent This means that the 
condition of this year ’s crop is equal to 93 3 per cent of the ten years’ 
arm age ” 


Of the three essentials for a correct forecast, area, standard normal outtum 
per acre and anna estnnato, the figures of area must contmue to be supplied 
by the Land Revenue Depaitment We have already proposed that the figuies 
ot standard normal outtum should be supplied by the Agricultural Depart- 
ment The anna estimate must continue to be supplied mainly by the Eevenue 
Depaitment , but rve trust that, as the Agricultuial Department expands, it 
Mill be possible for that Department to take this work over We agree with 
tlie view expressed by the Indian Cotton Committee that m all Provinces rvhich 
have a Director of Agriculture, the nmik of submitting crop forecasts to the 
Department ot Statistics should bo undei taken by him 

362 As logaids the lemammg proposals of the Board of Agiicultuie con- 

(f?) Comparzson with acluaU and ceriiiiig forecasts, we agree that all fore- 
local expert snpervtnon required casts of cane should be subjected to a 

careful detailed cxammation in the light of the actuals as soon as these become 
available, and that the results of this cxammation: should be published for 
"Ciieial information For the reasons we have given above, the actuals m the 
case of cane Avoiild be calculated from the results obtamed from the crop 
experiments We also agree that the figuies m each forecast should be 
compared with those given iii the previous forecast of the same year and Math 
the final forecast of the premous year and that they should be accompanied 
by final area figures, final estimates and actual outturns m terms of cane for 
the prevrous five years so as to show at a glance the relatrve accuracy of the 
estimates The reason why wo coiisrder that the actual outtum should be 
grven in teims of cane only is, that it is not in' accordance mth thg facts, 
L the present returns uuply, that all cane grown is converted mto gur , and 
iheie is no present means of aseeitammg how much of it is diverted to other 
inirposes The conversion factor of cane mto gur for the previous five years 
would, liow'ovei, be stated , and we also recommend that a statement should 
be added as soon as tins becomes practicable showmg the cane crushed m 
factories, and the sugar and molasses produced by them It is doubtful 
whether non-official agencies are m a position to render as great a measure 
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of assistance in llic compilation of tlic cane forecast as ol that of other 
conimciciill ciops, but efforts should he made to enlist the assistance ot 
faetoiics and laigo and small landholdei s ui the in oil' of ciop leportiiig We 
stionglv suppoit the pioposal that theie should he a caiclul chcclv of the 
letnins in the office of the Buector of Agiicultuie and that an officei 
of at least the standmg of nn Assistant Biiectoi of Agnciiltiuo, ^\lth 
tiaming in statistical thcoiy and piaclice as well as in agiicultuie, should he 
attached to all pioeincial Agncnltuial Dcpailmcnts for sfatistical ^\ork, vhicli 
should mcludo that on foi coasts and costs of cultivation Oiii enquiries lane 
impiesscd on us the necessity foi such nn appointment Wo had hoped to 
he able to obtain useful assistance in coming to a conclusion icgaiding the 
lelative piofit'; of cane and otliei ciops in each Piovince hv a study of the 
costs of cultnation , hut vo legiet to state that, though vo obtained a mass 
ol iiifonnatioii on this point fiom the piovincial Agiicultnial Departments, 
the discrepancies in it aic so oh\ious that vc lln^c been unable to rcgaid it 
as of any leal ^aluo, 

363 The only question vliicJi remains foi ennsideiation i^- the dates of 

{ej Datfs of pulhcalion of canc the fmccasts The piesciibed dates at 
crop forecasts piesont nic as follows — t 


— 

I’roitnnal 

Ml In’i 

Tirst forewt 

Anjnut I'l'h 

Ininut 20 h 

S rouil forcci3* 

OcteV' loth 

Oc'o K.r 20th 

Tliiril forecast . 

triiCod rro»lnccJ and North IVi C Frantic- T rormcc 

liliTi-N IC'h 

1 ( 

I 

All other PrOMneo? 

Tnnuar\ 'll*!' 

10 h 


The first and second toiccasts mcroh give the acieago fignros and an c\- 
pression of opinion regaiding the condition of the crop, such as that it is re- 
ported to be good The thud forecast gnes fignics both of aiea and outturn 
in teims of gau The on)\ suggestions ■which W’c icceued m legard to the 
dates ol publication vcic that the thud foiccast should be issued cailici than 
it IS at picsent and not latei than the end of Jauuaiv At iircsent it is not 
published until the haiicst in the most impoitant c.ine "i owing tiaets ot India 
has been in piogiess for Fe^olal weehs We suppoit this proposal b^ which 
only two Pi ounces, the United Pioiinces and the Noilh-West Fiontiei Pio- 
vince, would bo matoriallv affected It ivas also suggested to us 
that the second foiecast should contain a condition figiiie We also 
suppoit this pioposal, especially as ive observe that such i figure 
IS alieady given for the most important cane growing Piovinccs We 
haie alieady lecommendcd in piccediug paragiaphs that the outtuiii figuies 
in both the second and third forecasts should be m tenns of w'eight of cane 
These should bo given in tons 


364 The recommendations w'c have made above should greatlv impiovo the 
3Vre “ Jffnctiliural S(alts(ics of chai actor of the iiifoimation regaiding 

^ contained in the “ Agricul- 

tuial Statistics of India and the “ Estimates of Aioa and Yield ” TJie ir 
langement of the foimci lolume leaves much to be dosiiod and detiacts greatlv 

"Ot sistematicallyaiianged and the table 
of contents has, thciefore, im^anably to be consulted when information m regaid 
to a paiticulai Piojnnce is desuecl ,We considei that the Piovmces should 
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lie given in alpliabetical ordei We can feee no advantage in ti eating Agra 
-and Oudli, Bonibai' and Snid, TJppei Buima and Lower Buima, tlie Central 
Provinces and Beiar as separate units , but, if it is considered desirable tliat 
separate statistics should be available in each case, we would suggest that a 
combined total should be struck for the whole Piovmce We would also sug- 
gest that, in Provinces in vliich tliere are Conimissioneis’ dmsioiis, the division 
in winch each district is included should be shoivn m the provmcial tables 


365 The only information regarding sugar factories in the “ Commercial 

nc « Com,.er»al ofLuha>‘ fst^stics of India ” is contained m the 

tables which give the number of factories 
owed and voihed by companies or individuals and the nuinbei ot persons 
emplo;'cd in them Thi value of tins information can be gauged fiom the fact 
that 31 of the small factories manuf actui mg raw sugar from date juice in the 
JessoiC district of Bengal weic mcluded in the letuins of 1916, though they 
find no place m them in an}’’ othei year If our recommendations in regard to the 
testablislinicnt of a Sugar Research Institute are accepted, it -snll be possible 
greatly to expand the information legarding sugar contained m this volume 
by, foi example, mcludmg, as veil as in the foiecasts, figures of the total weight 
of cane cnishod by the diffeient factories and of the outturn of sugar and 
molasses 


366 A considerable amount of miscellaneous information m legard to puces 

f IS given m the volume 

■sale finccs exavtner) Iniovm as Prices and Wages in India ” 

In 01 del to facilitate the vorlang of the sliding scale for the payment of cane 
we hare suggested, we have recommended m Chaptei XIX that the Diiec+or of 
Statistics should issue immediately after the close of each month, a statement 
shoving the average vdiolesale pi ice of vhite sugar manufactured in India pre- 
vailing m the principal maikets duiing the preceding month These statements 
should of coiiise be mcoiporatod in the annual issue of the volume under con- 
sideration As legal ds the information at piesent contained in this Volume, 
Tables 2(17) and (18) leeoid the avciage annual wholesale puces of gui and 
refined sugai lespcctu oly pei ten maunds for vaiious districts The value of the 
latter table is i oiy lai gely discounted by the fact that it embraces returns for the 
United Provinces only apparently because no other Local Government suggest- 
ed the inclusion of refined sugar in these Tables ivhen then revision vas under- 
taken in 1896 The reason is not quite convincing, and though the mam centre 
of the gui lefining industry is in the United Provinces, the main centre of sugar 
manufacture direct from the cane is not , and in any event the indigenous pro- 
duction of refined sugai bears far too small a piopoition to the imports to 
justify this policy of splendid isolation We trust, thciefoie, that the Table 
will m future be enlarged to include returns from all the major Piovmces in 
“which refined sugar is consumed to an apprecialile extent But the most 
serious defect m these tivo Tables, as it seems to us, is the uni eliainlity of the 
statistics which they do record AVe have already expressed m paragraphs 
320 and 321 of Chaptei XIX oui inability to accept then testimony legaidmg 
the sugar and gui puces of 1913 m the Meerut tract and North Bdiar respective- 
ly A brief explanation of this decision mil serve to illustrate the defectneness 
of the Tables es a whole Although Meerut itselt is one of the three reporting 
districts in wcstoin Agra mcluded m Table 2(18), it has tuimshed no quotation 
ot sugar puces since 1909 The unielrability of the puces it returned bet ore 
that year may be gauged from a compaiisou ot those tor 1907 and 1908 which 
are recorded as Es 46 25 and Es 138 12, .an increase of just 200 per cent The 
difference between the wholesale prices of imported sugar in the same 'two 
L3ISC 4B 
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yeTTs as lecoided in tlie nnicli more reliable Table No 5 is less tban 10 pe5r 
cmt at Calcutta and 8 pei cent at Bombay Yet if, m the absence of diicct 
figuies for’Meeiut in 1913, we take those of the neaiest leportmg distiict— Ali- 
garh , we find that according to the official i etui ns lefined sugai sold there 

foi Es 13-6-0 per.maund, although it would have paid the Bihar factories to 
sell their product in this locahty for a little moie than Es 9 pei maund There 
was no shortage of railway wagons in 1913 to prevent this The iiiteience is 
clear Either the official figures aie wrong oi they lefer to a different piodiict 
than the factory sugai with which that of the Bihar manufacture! s competes 
In other words, the Aligaih figure may be for an Indian hand made sugar com- 
manding a fancy price in a restricted mai^lcet of its own on account of racial 
01 lehgious prejudice To turn now to the price of gui in North Bihai in 
1913 The puce recorded in Table 2(17-) for that yeai in the Muzaffaipur 
district, Avhich is the most central of all the reporting districts for this purpose, 
is Es 39 82 per ten maunds , whereas the refineries actually bought then gur 
in tins tract for prices averaging only Es 2 59 per maund over the whole season 
Here the difference is probably explamed by the fact that the official fignie is for 
the higher quality of gur manufactured for direct consumption, although the 
bulk of the gur produced in this tract is of the lower quality used fqi refiiimg 

367 It would be easj’’, but it is unnecessary, to multiply such illustrations 
^6) Their main (defect)! and <iitgges- The}’' point to two ladical defects m the 
ttons for improvement present system of collectmg those statis- 

tics of up-couhtiy wholesale puces Sufficient care is not taken eithei to see' that 
the figures returned accord with even approximate accuiac}’’ to the facts or to 
ascertain the exact natuie of the products to which the' reported facts relate 
Consequently no lational principle is followed m then selection and the Tables 
are little more than lists of figuies between which no valid compaiison can be 
made The fust essential lor improvement, theiefoie, is a moie precise and 
detailed classification ot the commodities reported on Sugar m India is dis- 
tmguished not only accoiding to colour and quahty but also according to its 
source and process of manufacture, and these distinctions are reflected in the 
prices So too with goi, the value of which varies not only according as it is 
sold for direct human consumption or for lefinmg oi as a cattle food but also 
within these mam classes according to colour, consistency, keepmg properties 
and flavour, qualities dependent on the varieties of cane used as well as on the 
skill employed in manufacture Ovei -elaboration vould, of course, tend to 

defeat its own object , but we would suggest the adoption of the follovuiig mam 
-classes at least — * 

A foi gur —(I) high class eatmg gur (2) oidmaiy eatmg gur (3) re- 
fining gui (4) gur for cattle , the fuithei mfoimation bemg given 
m respect of the first two classes whethei the gui is of local manu- 
facture 01 unpoited and, if imported, the tract m which it was pro- 
duced 

B for refined sugar —(1) foreign white sugar (2) Indian , factory 
white sugar (3) Ihandsaii or other special Indian hand-made sugar' 

The class of gui or sugar quoted would be entered agamst each repoitmg 
district or station It might then be found advisable to group the leportmg 
centres'’’nccoiding to thr kind of gur or sugar quoted The great advantage of 
a more exact classification, however, will be that it vail then be possible to de- 
vise a more lational leporimg system , and to fix with regard to the compan- 
ions requned, and not merely with regard to the mdividual circumstances o^ a 
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pai ticular market, the land or lands of gur and sugar of which the prices should 
ho furnished in each case When such a sj'stem has been devised, it will then 
he worth while, and in fact neeessaiv, to effect impiovements in the method 
^ of collecting these statistics At present, we believe, their collection is en- 
trusted to the, subordinate distiict aiithoiitics whose pi eoccupation Avith Avhat 
are to them fai nioie impoitant matteis natuialh’- tends to the perfunctoiy dis- 
chaigc of a diitv the obicct of vhieh they'peihaps liardlj'- appreciate It is 
tine that piovision is made at vaiious stages for the sciiitmy of these returns 
in the com so of then tiansimssion to the Diiectoi of Statistics , but sciutiiiy 
can only detect the CMStenee ol the moic obvious mistakes it cannot with any 
ceilaintv coiiect them Rohabilitj in the piimaiy repoitmg< agency is all- 
impoitant, and it is difficult to see hov this is likely to be secured so long as the 
Statistical Department is piaclicallv confined to a centralised office discharg- 
ing the sole function of ciitical compilation It is not so much a new lepoitmg 
agenev that m icquned as efficient siipei vision and diiectioii of the existing 
agcncA , and vitli a view to siipplMiig this heic we iccommeiid that m the col- 
lection of pi ice statistics the suboidinale disliict authoiities should Avoik under 
the contiol of the Statistical Assistant Diicctoi of Agricnltiiie whose appoint- 
ment vo have suppoitcd in paiagiaph 302 and that it should be one of hi° 
duties to check bA’’ local enqiinv the statistics they letuiii and to instruct them 
111 the objects and methods of then collection 


308 The icniainnig Tables in this publication Avilh Avhich Ave aie concerned 
(c) OlhcT Talks brieflv dealt with In Table No 5, 

“Pi ices of staple ai tides of Import m 
1873 and from 1893 to 1018 ”, the oiilj kinds of sugai foi Avliich prices aie given 
ate lefincl Austiian beet sugai foi Calcutta, Aintli consequently no quotations 
later than 1914 and Mauiitius No 1 foi BombaA’, although since 1906-07 the 
unpoils of Lna sugar into India InAC A'ciy greatly exceeded those of either 
In Table No 7, “ Pi ices of staple- aiticles of expoit m 1873 and from 1893 to 
1918” figuies aio giAon foi Calcutta of “date, guipatta ” and “ dulloah ” 
The latter, AVe undei stand, is the local name for the first sugai obtained by the 
Indian rofinois jn Bengal from Date palm gur , but some authofitatiA'e ex- 
planation of both terms seems icquiied Table 3 in Appendix G g‘ives the 
monthlj Avholesale prices in Calcutta per standai d maund of sugai of tlie-f oUow- 
ing kinds, JaAa T it 0 A\hite, Mauiitius, Cossipoie 1st class white, Cossiporo 
giej No 2 and ValloA gui We considei this a veiy useful table the Amlue of 
Avhicli, fiom our point of auoav, Avould liaA’^e been gieatly enhanced if it had in- 
cluded a senes of pre-A\ai a cars We would suggest, hoAA-CA^ei, that the price 
quoted foi JaA’a sugar in it should bo that of Jaim 23 Dutch Standai d and above, 
as that IS the basis of the taiiff laaluation at piesent ui foice , and also that some 
explanation should be giien of the tcim Vallej gui as Avell as the leason for 
iiicludnig it In Table 4 in Appendix G, AAdiich gives inonthlv letail puces m 
Calcutta since the oiitbieak of the A\ai, the quotations foi sugai aie foi Cossi- 
pore 1st class and JaAa 2nd and 3id class Here again Ave Avould suggest that 
the quotations of JaA a sugai should be in terms of the Dutch Standard , nor 
IS it deal to us A\hy the same kinds of sugai aic not quoted as in the pieeedmg 
table aaIucIi Aiould pennit of an mstnictiA’-c compaiison betAveen Avholesale and 
retail puces Table 5 in the same Appendix gives the maiitunc fi eights of the 
chief expoils fiom Calcutta to London, Liveipool, Dundee and Mauritius at 
the end of each month fiom the outbicak of the Avai We Avould suggest that 
a sirailai table should lie giA'cn foi iinvard fi eights and should include the 
freight on sugar fiom Java Authoiitative iiifoimation, on this point in a 
Govcinmeiit imblication Avoiild have been of material assistance to us, and we 
have had to seek it from other souices The mclusion of tables foi othei poits 
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Similar to 'those given for Calcutta would, lu oiii opinion, be advantageous The 
Wages Tables should, ve consider, include a statement of the wages paid in a 
sugai factoiy Our exanimation of the infoimation legaidmg sugar in this 
volume seems'to us to show that the compilation of the mam tables published 
m it has become rathei a matter of loutine, and that sufficient alteniion has not 
been paid to the necessity „of levismg them fiom time to time m the light of al- 
terations in trade conditions 

3C9 We presume that the vaiious headings under which the impoits and es- 
Tle Annual Staten, ent oj Sea Home poits of sugar are entered in the Annual 
UJrade Statement of the Sea Boine Tiade of 

British India will be alteied m futuie issues m older to bring them mto aceoid- 
ance with those now adopted foi the taiiff valuation The only suggestion we 
have to make in regaid to this volume is that both imports and e\poits of sugar 
should be gnen m tons instead of in hundredweights 


Summary of Conclusions and Hecommendations. 

{!) Of the three essential facto, s fo, a,i accurate estimate of the cane crop 
of India, the aiea estimate is faiily aceuiate outside the pe> manentli/^ Settled^ 
tiacts, ivheie a levision of the land recoids system is requiied to impiove it 

(3) Theie aie, however, ceitain unexplained disc, epancies in the aiea as 
receded in (1) the “ Agricultural Statistics of India ” and (2) the Estimates of 
Area and Yield of pimcipal cops in India ”, which should he leconciled 

(3) Little 1 chance can he placed upon the figuies at present adopted for, 
the second facto,, the standaid no, mat outtinn of gur pe, ace 

(4) The Boa,d of Ag,icultu,e’s leccnt pioposals fo, ar,iving at an aveage 
yield a,e unsuitable fo, ca,ie, and its standa,d no,,nal outtiun must coiitiniie to 
he asce, tamed dvecthi f,om cop-cutting expciments 

(5) These should he mo, e nume, ous, mo, e systematic and cai i led out by the 
< Agiicultuial Bepaitment m each Piovince, and the lesults should he lepoited 

in tcins of weight of cane 

- (6) The aveiage piopoition of gu, to cane should he asce, tamed hy a few 
caiefully selected and supe, vised boiling tests in ) ept esentative tiacts 

{7) When leliahle figuies fo, a sufficient numhe, of yeais a,e available, 
_ the aveage yield of the ten pieceding yeais should he adopted in place of the 
. sta/nda,d nomnal outtiun 

,(5) Yields obtained on Gove, nine, it fa,, ns should he rejected fo, statis- 
tical piuposes 

(9) The till, cl 0 , seasonal' facto, as ope,ated>unde, the piesent system\ 
, tends to pe, sistent unde, -estimation of yield, and should he co, reeled hy ,e- 

feience to the condition figiue lepoits of the pievious ten yeais 

(10) As chc Ag, icultural Bepaitment expands it should tahe ove, f,on% 
the Revenue Bepa, tment the duty of supplying the condition figu, e 
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(11) The Boaid of Agnculfute’s lecommendahons- aie suppotted fo) 
C07npanng ptcvious and piesent fotecasts ivith actuals and for the appointment 
of an Afft icuUural ofjicei with statistical flaming to each piovinoi-al Agiicul^ 
tuial Depaitment foi statistical ivoil, which should include foiecasts and costs 
of cultivation 

{12) The second cane foiecast should include a condition figure and the 
final foiecast should he ptihUshed not latei than the end of January 

{13) A ccitain amount of leanangement woidd consideiably improve the 
“ Agiiciiltuial Staiistus of India” 

{11) The “ CommeiGial Statistics of India ” should include statistics of 
cane ciushcd and sugai and molasses turned out hy sugai factories 

{15) The nionihlij sugar puce retinns i ecommended in Chapter XIX should 
he leprodnced in “ Paces and Wages in India ” 

(Iff) The Table of up-countiy wholesale sugar puces should include quota- 
tions fiom othei Piovinccs besides the United Piovinces 

{17) The chief defects of this Table and the Table of up-countiy wholesale 
gill puces aic the uni clmhilitij of the statistics and the inadequate classifioa\- 
iion of the commodities quoted 

{18) A moie detailed classification will enable a more lational reporting 
system to he adopted with legaid to the compausons between reporting centres 
leqmied 

{19) The necessaiij supei vision and diiection of the pnmaiij lepo'rkng 
agency should bo piovided by placing it iindei the contiol of the special statis- 
tical office) of the Agucultu) al Depai tnicnt 1 ecommended m item (11) above 

{20) Detailed impi ovements aie suggested in othei Tables of “ Puces and 
JVuges in India ” 

{21) Impoits and ecepotts of sugai should be lecoided iii tons in iliQ 
“Annual Statement of Scabouje TrgdeJ’ 
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CHAI^TER XXIII. 

FOEMATION OF AN INDIAN SUGAR BOAED 

370 As will be evident from Chapter H, wo were very greatly' impressed by 
./H. tUofflannorinwluchtlGaevolopmcntofao 

suffar industry sugar industrv in Java has been assisted 

by the completeness of its organisation Two powerful associations, indepen- 
dent of each other but worhmg in the closest conjunction and entirely ivithout 
assistance from Government, look after the mterests-of the industry one on the 
commercial side and one on th|e agricultural and manufacturing, side India 
has no organisation of this charactei In making this statement we have not 
overlooked the existence of the Indian Sugar Producers’ Association That 
this body, which was founded in 1911, has not so far proved as useful to tthe 
industry as might have been expected was shoivn by tlie fact that seveial 
witnesses who appeared before us were unaware that the conceins they repre- 
sented were members of it, though their names weie included in the list supplied 
to us by the Association In any case, the objects of the Association <iio 
entirely commercial, and it does not contemplate any work of the kind earned out 
by the Eosearck Station Association in Java, We aic emphatically of opinion 
that, if any progress is to be made in India, an organisation on the Java model 
must be evolved, though that model will require extensive modification to adapt 
it to Indianl conditions We reahse that m the present backward state of the 
mdustry Government assistance will be essential both financially and m other 
ways to the success of such an organisation for some tune to come, and that, 
therefore, its character must at the outset be largely official But we consider it 
of great importance that the scheme for its constitution should be so framed as 
to enable it eventually to be handed oyer almost entirely to non-official agency , 
and m the proposals we submit below we have kept this aim steadily in mew 
We regret that here also we have been unable to cany oui colleague ]\Ir Padshah 
with us , and we must refer to section XII of his Supplementary Note for 
the form of organisation which he considers necessary for 'the industry ^ 

371 We recommend that a strong permanent Board, which might be known 
Formation of «n Indian Sugar Board as the Indian Sugar Board, should be 
proposed > immediately estabhshed In view of the 

functions which we propose should be assigned to the Board, we consider that 
its numbers should be kept as low as possible and that it should consist of the 
followmg official and non-official members— 

The Agricultural Admser to the Government of India 

The Director General of Commercial Intelhgence 

The Director of the Impenal Sugar Eesearch Institute the establishment 
^ of which we recommend below 


282 



Formation op an dstdiak sugar boabU ggg 

Two agiicuftural experts from the cane growing Provinces 
Two glowers of cane 
Two manufacturers 

^ Two representatives df general business mteiests 

The three £rst of these would be ex-officio menibets The two agricultural 
experts would be members of the Indian Agricultuial Service It may be 
thought that we have provided insufficient representation for the Agricultural 
Depaitment on the Boaid in view of the importance of the cane crop m many 
Provinces , but, as will be seen below, we propose that all leseaich work on cane 
should he taken ovei by an Imperiaf Sugar Eesearch Institute Further, it null 
always he possible to co-opt an agriculturist fiom any Provmce to the Board when 
the pioblems of that Province come under discussion The Board inU thus 
consist of five official and six non-official members Our reason for proposing 
a non-official ma 3 ority will be gathered from what has been said above We look 
forwaid to the tune when the Board will be almost entirely a non-official body , 
and, notwithstanding that, at the outset, the funds to enable the Board to carry 
out the functions assignted to it must be mainly provided by Oovemment, we 
consider that its constitution should be such as to emphasise that this is the 
ultimate aim There aie some of us who consider that, as the administration 
of laige Goveniment funds will be in the hands of the Board, and as it is 
douBtful whethei it -will be possible to find a non-official Chairman who would 
be willing to devote the time amd energy which will he required, if the Board 
IS to he a live institution, the Agncultural Adviser to the Government of 
India should, for the present, be eoc-officio Chaiiman of the Board The majoiity 
of us, howevei, recommend that the election of the Chaiiman should be left 
to the Board itself, but should be subiect to the approval of Government , 
as thev are of opinion that the industry should lealise from the commence- 
ment that its future must lie m its owni hands and that Government can only 
assist it up to a point They would have no objection to the election of an 
official, such ffis the Agiicultuial Adiuser, ns Chainnan , and are of opinion 
, that, if a non-official Chaiiman is elected, the post should be an honoiarv one 
We aie agreed that the members of the Board other than the thiee ex-officio 
members should be nominated by Government m the fiist instance , but we 
considei that one of tlie first duties of this Board should be to evolve a 
scheme for securmg the representation on it of the vaiious branches of the 
industry by some method othei than Government nomination In domg so 
they will no doubt give full considei ation to the oiganisation of the General 
Syndicate of Sugar hianufactuiers m the Netiieilands Indies, which we have 
described in Chapter 11 Wliatever scheme may eventually be adopted, provision 
should be made for obtaining the considered opmion of the industry itself not 
only iiwegard to the diiect representatives of its own interests hut in legaid to 
the two agricnltmal expeits who will hold seats on the Boaid The members of 
the Board should, as soon as proper represenilation is secured, hold office for 
tliiee years Membership ivould be honoiaiv, but members would receive the 
usual tiavellmg and other allowances foi attending meetings 

3T2 The most important function of the Sugar Board would be the genenl 
Impertal S^ar Memroh InsMnte pro- <^ontrol of the policy of the Sugar Research 
jjffsed Institute which' we consider, equallv with 

the Board itselfi~to h“ essential to the development of the Indian sugar industry 
It cannot be too strongly emphasised that India with some million acres nndei 
cane has onlv one whole time expert woiking on that ciop, ivheieas Java noth its 
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400,000 acres has more than 25 The agiicultural officers m the Pionncos 
■\rhose other dutres hare pciimtte'd them to pay any atterrtroir to cane are few- 
'and scattered and arelTequcntlj^ rrot ur touch y ith what rs herng done outsrde 
therr own Prorinces Thcie is no central authority of any kind to which the 
industry can turn for a‘><-istance on the chemical and engineering sides We, 
llteiefoie, propose that a Sugar Keseaich Institute on the most modern lures 
should be established, the uoik of winch uould, asm Java, be carried on m three 
departments — or divisions, as we should prefer to call them in"India, so as 
to aroid possible confusion vith existing nomenclature, — agricultural, chemical 
and engineering As regards the relationship of these divisions to each 
other, we consider that the model of the Agricultural Research Institute at 
Pusa IS one rvhich might suit.ihl}’’ be followed The heads of the three divisions 
would be entirely independent of each other, but would, as at Pusa, in adminrs- 
tiative matters be under the control of the Director of the Institute We 
are of opinion that a Director for the whole Institute is necessary for several 
-reasons In the first place the Chairman of the Sugar Board, whether an 
official or a non-official, vill not be a wholetime officer as is the President of 
the Board of the Research Station Association m Java, to which the heads 
of the scientific departments at Semaiang and Pasoeroean are responsible 
In the second place, ue cousidci that the Director should he largely a touring 
officer and should stand in much the same relationship to the sugar work of 
the Provinces as the AgucuHural Adviser does to general agricultural develop- 
ment In the third place, the Institute will take over the work of the present 
Sugar Bureau One of its functions 'will, therefore, be the collection and dis- 
semination of information of a general character falhng outside the scope of 
a particular division "The publication of the sugarcane forecast, which we 
consider might eventualh he taken over hy the Institute, and the collection 
of information regarding the cane and beet crops of other countries furnish 
examples of what is meant IWiiIst each of the di-nsions would be responsible 
for its ovui publications, the Director would be in geneial charge of the publi- 
cation work of the InstiLuto, as the Agricultural Adviser is of that at Pusa 
The Institute should publish an annual review of the general sugar position 
■with special reference to the Indian crop In this matter, and in regard to 
such matters as progi amines of work, possible oveilappmg of the work of 
the three di’visions and similar subjects, the Director and the Heads of the 
three divisions would foiin a Council of -which the Director would be Chairman 
and in which he would hare the casting vote In order to ensure relief fiom 
loiitme woik, the Director should have the assistance of a Secretary who would 
ilfeo be Secietaiv of the Sugar Board and of the Council of the Institute 

373 We do not consider it necessary to specify in detail the work which would 
Tiinctiom of the Tnsfttulc and rccrv.it- earned on by the Sugar Research Insti- 
ircnt of its opcer^ tute The references to it winch we have 

made in preceding Chapteis and, above aR, the full desciiption ui Chapter U of 
the work vhich is being done at Pasoeroean and Semaiang are sufficient, in our 
opinion, to show the chaiacter of the mam pioblems which it will attempt to 
solve We would, theicfoie, merely add that it wulLbe called upon to deal wutR 
othei questions winch are peculiar to India as compared -with other cane gro-wmg 
countries An unpoitant range of such questions would be -a consideration of 
the needs on the crushing and manufacturing side of the cultivator who does not 
grow cane for a factor i , such as improvctl bullock mills, small power crushmg 
plant and the mauufactuio of giir Agam, we think that the Institute should 
mvestigate the possibilities of beet sugai m India, a question which, as we have 
shown m Chapter XYI above, has haidly been touched It should also render 
what assistance it can to the palm sugar industry - 
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It mil be obvious that, to ensure the successful establishment of such an 
Institute, men of veiy high qualifications mil bo required and that it ivill be 
mecessaiy to offer liberal teims to attract such men We, tberefoie, consider 
that the first Director and beads of the tbice divisions should be recruited on 
special terms according to their qualifications The Assistants m the various 
divisions, the Secretary and the officei m charge oh the sub-stations m each 
Province, the estabhshment of ■winch in se'v'eial Piovmces we have lecoimnended 
in the previous Chapters of our Report, should be leciuited as membeis of 
the Indian Agricultural Service The post of Diiectoi of the Institute or 
head of a di'vision should, in oidmary circumstances, when vacated by the 
first holders, be filled by selection fiom the staff of the Institute, as, unless 
the latter have definite pi aspects of promotion befoie them, it mil 'bd 
difficult to obtain suitable men The post of Directoi of the Listitute might then 
carry not less than the same pay and status as that of the Diiector of a'provmcial 
Agiicultural Department, whilst the post of a head of a diiusion might cairy the 
same pay as a post in the selection giade of the Indian Agiicultural Service’ 


Belaitonship of the Inslit'ite io (he 
provincial Agricultural Deparlmenti 


374 The exact lelationship of the Distitute to the local Agricultuial Depart- 
ments ^s a matter to which we have devoted 
much thought In the piecedmg Chapters 
of the Report wo have lecommended the 
estabhshment m various Pio-vmces of a number of sub-stations, the woik on 
which would be earned on diieetly undei the Reseaich Institute The cane 
bleeding station at Counbatoie would also become a sub-station undei the 
Institute The work on these stations would be purely lesearch woik 
Conducted undei the control of the Sugai Reseaich Institute that work, except 
at Coimbhtoie alid its subsidiary station, if any, where cane bleeding would 
continue to be carried on, would be briefly to test both local and imported 
vaiieties as well as canes evolved at Coimbatore in oidei to discovei the 
most suitable cane foi the local conditions, to work out the best methods of 
cultivation foi such cane, to secure as fai as possible the control and elimi- / 
nation of disease by the adoption of propei methods of cultivation, and to 
discover the most satisfactoiy way m wluch to manufacture gui in tracts 
in which it IS of importance Once the light varieties of cane aie dis- 
covered, the work of propagating and distributmg them mil be taken ovei by 
the piovmcial Agricultural Depaitment We msh to make it cleai that we are 
not proposing that all woik on cane should be taken over by an Imperial Depart- 
ment We leahse that centrahsation of this charactei is both impossible and 
undesirable What we piopose is that the research woik foi which, m oui 
opinion, a cential Institute with sub-stations, staffed by fully qualified officers 
and properly equipped is essential, should be undertaken by an Imperial Depart- 
ment An authoiity will thus be piovided to which both the provmcial Agiicul- 
tuial Depaitments and factoiies mil be able to turn toi advice and assistance 
We believe that the niclusion m our scheme of sub-stations m the principal cane 
areas of India working under the Cential Institute mil remove the main 
objection hitherto raised to the centialisation of leseaich woik, which is 
that it IS not possible for the staff of a Central Institute to keep m touch 
mth local conditions As mil be understood from what has been said above, 
we consider that the distribution of nfew and improved varieties, demonstration 
of improved methods of agiiculture and propaganda should remam under the 
direct control of the local Agricultuial Department Deputy Diiectors of Agri- 
culture must contmue to be the medium by which the lesults of the investigations 
of the research officei s are mtroduced into tl/e local agricultural practice As a 
general rule; therefore, no canes should be given out by the Institute or the sub- 
stations except through the local Agricultur'al Departments , but we would make 
L3ISC ' " 4D 
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Sn escet)tion m favoui of factories g-roMTBg then o^\n cane, wlio slionld Tie allowed 
'to communicate diiectly with the agucultural division of the Institute In all 
cases, howevei, in vhich canes aie given out to such factoiics the Institute sliould 
immediatelj’- inform the piovincial Agricultuial Department conceme'd Fac- 
tories would, of course, communicate directly mth the engmoeimg and chemical 
divisions of the Institute 

375 Before we leave this suliject ve propose to discuss franlJy a difficulty 

, , regarding vliich ivo arc aware that some 

J/id (Itfrictuttes tmoixcd , j n -i i . 

^ A\]iosc opinions arc enlitlcd to respect 

entertain considerable misgiving Stated 
brieflv, it IS IS that the separation 
of icseaich and demonstiation which oui scheme invohes, an|d is indeed 
designed to secure ,mav occasion Ticai t-burnings 'vliich would in practice 
tend to nullify the benefits of what is otherwise admitted to bo a distmct 
administrative iinpi ovemciit Theie aic tiio aspects of this separation of 
functions, we undei stand, vhicli aio regarded ns likely to contiibute to 
the difficulty In the first place, there is the distribution of the vork 
between an Imperial and a piovjncial oiganisation on the scoie of which' 
the Imperial Agiicultuial Eeseaich Institute at Pusa has not altogether 
escaped criticism iii the past The lalidity of that criticism it is not for us 
to examine , but, assuming its ^alldlty for the moment, we -siould point out 
that the Impeiial Sugai Eesearch organisation we propose is differentiated 
from Pusa by the facts not only that it mil work through local bianclies or 
Buh-stations in close touch with the provincial Agricultural Dcpaitincnts but 
that the status and pay of its officois mil be on precisely the same footing as 
those of the pioiincial officers with uhom they mil co-opeiate Even, there- 
fore, if the old sense of inequality between officois of the Imperial and 
provincial departments, vhich of course is no monopoly of the Agricultural 
Sen ice, should contrary to our anticipation suiwiie the new order of things 
inaugurated by the Eofoims Scheme, there is nothing in out proposals 
which from the administrative point of view could give rise to dissatisfaction 
on the ground of an unfair distribution either of authority or of privilege 


376 There remains, Jiowever, the scientific aspect of the question vhich is, 
(^} tn ihe genaraitoii of scienltfic muid, the more important of the 

functions two It would be idle to deny the 

^ existence in some quarters of the Agricultural Seiwice at least of an 
impression that demonstiation work is of a definitely uif error order to 
research work If the effects of that mipression have not as yet been con- 
spicuous, this IS due to the smallness of the Department m most Piovmces 
in comparison with tlie vastness of the task before it Every officer of the 
Department, the Deputj' Director as well as the Agucultural Chemist and 
Botanist and Entomologist, has hitherto had to shoulder his share of the 
burden of research to the inevitable detimient of demonstration which mil 
always suffer so long as it has a claim on only a part of the attention of 
the officers to whom it is entrusted A material expansion of the Department 
in practically all Piovmces, however, has now been sanctioned , and as jt is 
earned into effect the Indian public wiU natuiallj’’ and rightly look for a 
great acceleration in the piocess of spreading agricultural improvements for 
which the Department was called into being And we are profoundly convmced 
that that object mil not be realised as fully as it ought to be realised so long^ 
as demonstration is not given the recognition and the esteem it deseiwes 
Demonstration ismot the handmaid of research, but i,ts full and equal partner 
It IS hardly an exaggeration to say that research mthout demonstration is 
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as useless to Indian agiicultme as demonstration -without lesearch It is not, 
peiliaps, suipiisnig that the agncnltural officei, fresh fiom his studies in 
'whatever bianch of scientific agriculture, should sometimes betray a predis- 
position to see 111 the lahoiatoiy and the leseaich station, m the publication 
of treatises and the commendation of fellow scientists the ivhole futuie and 
aim of his hfe's "woik m India It is a defect of his trainmg foi which his 
subsequent cxiieiience must piovide the remedy, foi experience will show him 
that vith the achievement of the most definite results on the Government farm 
the ptohlem of impioimg Indian agi multure has only begun Ihe task of 
disseminating those lesults calls foi a concentration undistracted by other 
labours and foi attainments and qualities of Jthe highest order Demonstra- 
tion requires its full share qf the best men m the Department , and it has 
-work to give them m evciy way worthy of then abihties It offers constant 
opportunitj- both foi the use and the enlaigcment of then scientific Imowledge 
m the obseiwation of existing agncnltural conditions and practice and m 
detecting local variations of behamour and result upon the conclusions 
established at the research stations Foi the enthusiasm and patience which 
al-uays imbue the tiuo scientist tliej’- wiU find no less scope m touch -with the 
realities of Indian luial life than thej’- found m puie research , while human 
sinnpathy and undeistandmg -unll be required of them m greater measure 
than before There is thus no valid giound for holding that, if the functions 
of reseaich and dcmonstiation aie sepaiated in the interests of efficiency, any 
inmdious distinction •\nll be involved Each is m the same degree essential 
to the solution of the great problem of piomotmg the lyot’s prosperity 
each IS m the same degree dependent on the other foi assistance to that end 
And it IS because we aic persuaded that progress will be hampered until this 
separation of functions is effected that we advocate it most strongly m the 
interests of improved cane cultivation The organisation we propose provides 
for co-opeiation between its two constituent branches on an equal footmg m 
all respects , and it is vnth a view to ensure harmonious relations that we 
have recommended that the Dircctoi of the Sugar Eeseaich Institute should 
be a tourmg officei in close personal touch -wath the work on cane which is 
being done in the Piovmces and that the Agncultuial Advisei should be a fellow- 
membei with him of the Sugar Board The position of factories in relation to the 
Institute -will be somevhat diffeient We tiust that, as a result of the lecom- 
mendations we have made in regard to leases and grants of land, factories 
will be in a position to control the cultivation of then supplies of cane to a 
large extent If this anticipation is realised, it is probable that a group of 
factories may desire to have an advisei of then omi on the agricultural side 
and may be willing themselves to meet the cost of such an appomtment Such 
an attitude is to bo encouraged , but we consider that the officer should he 
provided by the Institute and should work under its control The gradual 
expansion of this system would facilitate progress towards handmg over the 
Institute to the mdustry itself subject to the leseiwation we make below 


377 As stated at the commencement of this Chapter, our aim has been to pro- 

vido the sngai mduetry m India mth an 
{a) tn ilic in vmhale future organisation which can eventually 


be 


handed over almost entirely to non-official conti ol We i ealise that the tune ^or 
this may be distant, but, as will have been observed, the organisation of the 
Sugar Board we hare proposed involves the exercise of a large share 
official control over the general pohey of the Institute from the outset While, 
therefore, we realise that the mdustiy as a whole is at present neither extensive 
nor prosperous enough immediately to provide any large proportion of the funds 
necessary for the formation and mamtenance of the Institute, we feel strong y 
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not only that Government should expect it to contribute within the limit of its 
means but that the industry itself wll recognise self-interest m domg so as well 
as obligation Foi it is inevitable that it mil, tlirough its representatives on 
the Board, speak mth the greater influence and authority according as it speaks 
with the voice of a partner rather than a beneficiary At the same tune we think 
Government would be well advised to eiitiust the task of evolving a practical 
system of contribution to the first repiesentative Board As soon, therefore, 
as the scheme of representation contemplated m paragraph 371 above has been 
set in operation, it should be the object of the new Board to evolve such a system 
as Avill command both the full co-operation o'f the mdustry and the approval of 
Government We have no desire to fetter the discretion of the Board in its 
task, but smce the whole object Ave liaA’^e in aucav is, that its non-official element 
should, as the mdustry expands, progressively assume a more preponderatmg 
share both of the cost and -control of the Research Listitute, we sliould perhaps 
indicate Avhat is, m our view, the ultimate goal to be aimed at and the Imes along 
which, as it seems to us, it is most likely to be attamed 


378 As Avp have mentioned m'Dhapter II, the funds for research work on 
(b) ultimately, cane in Java, amountmg m 1919 to about 

Rs 12 lakhs, are provided entirely by the industry itself by means of a volun- 
tary leiy which is equivalent to about Rs 3 on ei'ery acre -of land cultivated by 
each constituent factory or plantation, subject to a maximum contribution of 
Rs 8,750 Whde Ave have already said that the Indian industry should be asked 
similarly to contribute towards the cost of cane research Avork in its own mter- 
csts, we would pomt out that, even though there should be a great extension of 
the system of factories cultivatmg land which they own themselves oi have 
leased, numerous cases avlII remain in Avhioh this arrangement wiU, either not 
be possible at' all or only partially so, and m Avhich factories Avill have to 
depend, as at present, on cane purchased from cultivators or on gui or on both 
A lery on each ton of sugar manufactured seems thus more smted to Indian 
conditions than one based on acieage The main obstacle m' the way of a 
Amlmitary lery is the laige acreage of cane Avhich, however greatly the factory 
system extends, Avill still be groAvn for conversion mto gur or for cheAvmg pur- 
poses The area of cane not cultivated by factories m Java is negligible 
It Avill, as fai as can be foreseen, never be so m India The Institute the estab- 
lishment of Avhich Ave have recommended is not mtended foi the benefit of fac- 
tories alone Its object is to assist all gioAveis of cane alike, no matter^how 
small the aiea they grow, and to bring about an improvement in the methods 
of gur manufacture equally with those of sugar Government cannot reheve 
themselves of their responsibility foi the inteiests of the small cultivator 
Even if the Research Institute were handed over entiiely to non-official agency, 
they would, of couise, contmue to look aftei those mteiests as they do at 
piesent, through the provmcial Agricultural Departments , but it is essential 
that the latter should stdl be able to avail themselves of the work of the Re- 
search Institute If funds for the Research Institute were proAuded by a levy 
on factories and the control of the Institute were handed over entirely to a 
non-official body, it would be only natural for the Institute to be regarded as 
working in the mterests of factories alone, and that the mterests of the small 
cane grower would be considered as outside its scope A voluntary lery on 
all cane lands iii India is obviously impracticable, and, even if such a lery 
were confined to holdmgs above a certam size, the difficulties of collection 
would prove msuperable A compulsory lery is equally out of the question, 
apart from the fact that the Government of India have recently declared them- 
selves opposed to the pohcy of imposmg a general cess which shall be earmark- 
ed for the improvement of a particular crop It is true that a recent Ordmance 
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of the Government of British Guiana presciihes a lew not evcoedni"- one 
dollar pel acie upon all lands imdci cane cultivation, pioiidod that no assess 
ment is made when less than twenty-live aoies of cane aie gromi In one 
person The fund so collected is adinmisteied by a Committee nhicli consists 
of SIX persons elected hy the Biitish Guiana Planteis’ Association, and of 
which the Diiectoi of Science and Agiicultine is er-ojjicio Cliaiiraaii Such 
a high mmimuni aica is, however, oolniously unsuited to India and expeiience 
m a small colony affords no ciiteiion of what can he done m a large cinpue 
A coinpulsoiy lew not being practicable in India and a voliintaiy levj being 
only paitially so, that is, in the case of faetoiios but not of cane lands, wo 
conclude that the onlj’- solution is to be found m a voluntaiy le\’y combined 
wuth a Got eiTiment subsidy Et eii when the mdustr} is in a position to take 
ovei the whole Institute, we w^ould, tlieiefoie, suggest that, in ordei to ensiiie the 
nccessaij^ assistance to the ciiltnator a\1io does not grov' cane foi a tactoiy, 
the Govenimciit should giant the Indian Sugai Boaid a subsid}-, and in light 
of such subsidy should continue to appoint one official membei to the Boaid 
who might be the Agiicultuial Adtuser to the Government of India It 
might also be of advantage to the Boaid if the Diiectoi Gcneial, Commeicial 
Intelligence, contmued to be a membei of it , but we would leave this to the 
Boaid itself to decide The amount of such a subsidy would, of couise, depend 
on the position of the industry wdien the Institute was taken oiei by it As 
regal ds the position of the staff of the Institute including its sub-stations 
when the Government connection iiitli it ceases except to the extent just 
pioposcd, we considei that all officers wulling to serve uudei the le- 
oiganiscd Sugar Boaid should continue to be regarded as Government seivants 
foi the peiiod of their engagement oi until retiicment and should be seconded 
for that period If any officers are umvillmg so to serve, efforts should be made 
to provide suitable posts for them elsewhere, c rj , by absorption into the oidmaiy 
ranks of the Agiicultural oi Industrial Department and, if this proves impos- 
sible, they should be permitted to letiie on proportionate pensions 

379 As wo have stated above, the most inipoitant function ot the Sugar 

innehons of the Sega, Boaul the 

policy of the Besoaich Institute IMiilst 

the Directoi would be left a wide discretion in administi ati\ e matters and there 
wmuld be no intciference by the Board in tcclmical details, the Board wuuld be 
responsible to Goveinnient for the piopei admmisti ation of the funds allotted 
to the Institute and foi ensuring that the work of the latter was earned on ui 
the mannei best calculated to promote tlie development of the Indian sugar 
mdustiv The Board would also adiise both the Government of India and 
Local Governments in regard to any question of policy relating to the sugar 
industng and wmiild be consulted hr Government in regard to anj legislation 
on matters connected with sugar or rules framed midci such legislation It 
would keep in close touch with economic and other conditions m the cane giow'- 
ing tracts, and w'oukl suggest any measures it considered desirable to meet the 
changes in these conditions which ma^ occui Poi the leasons we giie in 
paragraph 381 bclowq it would scrutinise the forms of returns sent out by the 
Eeseaich Institute, and no pioceedmgs for failure to submit letuins would be 
undertaken except on its complaint AY'c need haidly add that oui recommend- 
ations do not preclude Government from consulting anv other bodies connected 
wutli the sugar industry existing at present oi which maj- be formed in the future 
y'Jo look forward to the time when the manufactuiing industiy in India will have 
a stiong body to lepiosont it on the commeicial side, concspondiiig to the 
(teneial Spidicate of Sugar Jlanufactuicis in Java and working either in 
close conjunctiOD or complete fusion with the proposed Sugar Board 
L3ISG 
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380 It is obviously impossible to give more than tbo loiigliest estimate of tb'c 
„ , . , cost of the iiioposals under this head 

As the Societal y of the Sugai Board will 
also be Secretary of the Eeseaich Institute, and as mcmbeiship of the Boaid 
will be honorary, the cost of the Sugar Boaid itselt -will be small, being meiely 
that involved in the tiavelling and halting allowances of its merabeis We have 
endeavouied to frame an appiovimate estimate of the cost of the Eosearch Insti- 
tute and its sub-stations and consider that the lowest figiue at which the initial 
chaiges can be put is some 35] lakhs The tiguics on which this estimate is 
liased aic given in Appendix VI, and it will be seen that we have included also 
the cost of the cane bieedmg stations and of the Sugai School dealt wutli in our 

I? 

next two Chapteis The recuiimg charges aie still moie difficult to estimate, 
since these depend not only on tlio salaiics on which the iiist Blioctor and heads 
of divisions aie reciiiited but on the extent of the subordinate stall found 
necessary as well as on other mdetenmnable factois such as motlfods of cultiva- 
tion employed In similai ciicumstances the Indian Cotton Conmiittce based 
their calculation of iccuriing cost on the number of additional posts in the 
Indian Agiicultuial Seivuce involv'ed in then pioposals and took Es 50 000 
pel post as a fair aveiage cost per amium of a Diiector, Deputv Birectoi or 
othci scientific officer, and his subordinate establishment, etc This figuie 
agioes faiilv’’ well with the Es 44,000 a v-eai which the cane bleeding expeit and 
Ins station at Coimbatoie hjave cost allowung foi ceitam savings which his use 
of accommodation m the Agiicultural College, Coimbatoie, has eflccted Eates 
of pay, howevei, m all blanches of the Agiicultuial Department have .lUst been 
substantially enhanced and incidental expendituic is likely to increase also If 
provision is made foi tins and foi the additional cost involved in tlio attach- 
ment of a Sugai School to the Cential Ecseach Institute, wo think Es 70,000 
must be taken as a moio representative figuie In addition to the ton posts m 
the Imperial (oi Class I) Seivico which our proposals foi the Cential Eosearch 
Institute mvolvc and the post of cane bieedmg oxpeit, the permanent retention 
of which we shall recommend in Chapter XXIV, we have advocated in oui pio- 
vincial Chapters the creation of whole-time posts of cane research officers for 
the United Provinces, Biliai and Oiissa, the Puniab, Assam, Burma, Madras 
and Bombay, or seven in all Onlv on the Bihai and Oiissa cadre does a sanc- 
tioned post exist to fill the appointment lecommended The existing post of 
cane breeding expert is only on a tempoiaiy basis and ho account can faiilv be 
taken of it In all, therefoie, we lecommend the ci cation of 17 new appomt- 
ments, immediatelv or eventually to be incoi pointed in the Indian Agiicultural 
Seivice, the recuiiing cost of which, wuth then suboidinate establishments and 
incidental expen dituie, will thus be Es 11,90,000 or in loiind numbers Es 12 
lakhs pel annum This estimate, we aic awaie, malms no provision beyond 
establishment charges foi the upkeep and cultivation of the vmiious rcseaich 
stations We would point out that, judging fiom expenence at Shahiahanpui, 
the sub-stations should not only pay then owm w ay but yield a mai gin of profit, 
even when the cost of supeiwision is included In justification of this statement 
we attach, as Appendix VII, a tjpical budget of the Shahjahanpui faim 
The net recuiimg cost of oui proposals should accoidingly be very much less 
than the figure indicated, and be piactically confined to charges on account of 
the Sugai Eesearch Institute itself and the Sugar School which will be 
associated wuth it Whilst the budget of the Institute would be submitted to 
Government and appiovmd by them, we considei that the Sugai Boaid should 
have full poweis to vaiy details within the limit of the budget allotment We 
aie also of opinion that the oidiiiaiy account rules should be relaxed so as 
to permit any margin derived from the successful working of the leseareh 
stations to be devoted to the expansion of the activities of the Institute 



roEMAXiosr or ait htdiax sugib Bo^utn 


381 The proposals we Iiave submitted in this Chapter will involve legislation 
Zegtslaiton \nvolved point, namely, m regard to the sub- 

^ mission by factories of returns to the 

Research Institute We are of opimon that, m return for the very liberal 
measuie' of assistance the sngai manufacturing industry will receive, if our 
pioposals are accepted, it is only reasonable that factoiies on then part should 
uinish the Research Institute mth any information 'it lequires As stated 
in Chaptei II, we were gieatly impiessed by the completeness of the infoimation 
supplied by the factoiies in Java to the scientific departments of the Research 
Station Association at Pasoeioeaii and Semarang, and by the absence of any 
obiection to the publication of these lesults, as it is realised that such publica- 
tion IS in the best interests of all factories We have noticed with regiet that 
there is m India, geneially speaking, great leluctance to allow 'anj’’ information 
111 legal d to the working of a factory to be laiown outside the factory itself 
If the Reseaieh Institute is to be 'of real service to the sugar iiidustiy, it must 
be in possession of as complete data as can be obtained We have little doubt 
that the majoiity of factory owners will leahse this and vnll be ready to co- 
opeiate, but it is obviously desiiable that the practice in this respect should 
be uniform , and, in order to ensure this, we recommend that the submission 
of any returns lequiied by the Research Institute should be made compulsory 
by legislation The principle of eompulsoi}’' submission of returns by factories 
has already been accepted in sections 18 (2) and 15 (1) (t) of the Indian 
Factories Act (XV of 1881) , and we consider that these piovisions should be 
extended to cover the submission of letuins to the Sugar Board We are aware' 
that, in the piesent.baolnvard condition of the Indian industry some time must 
elapse before most factories will be in a position to submit as full letuins as 
those which are submitted m Java , and it is foi this reason that we would allot 
to the Sugar Board as one of its functions the scrutiny of the fonns of return 
piesciibed by the Institute mth the object of seemg that its requests for informa- 
tion are reasonable No proceedings for failure to submit a return should be 
undertaken except on the complaint of the Board The question whether any 
returns should be treated as confidential would be a matter for the discretion 
of the Board 


382 As m the case of the Government factory, the exact location of the Sugar 
St^e of the 'Research Insf’txtte and Research Institute is a matter which will 
headquarters of the Sugar Board require careful investigation It would 

obviously be advantageous, if the Government factory and the Research Institute 
could be estabhshed in the same place , but thls,'^ve consider, is precluded by 
the difference in the objects they are intended to serve The Government factory 
will be a pioneer factory, and must therefore, be located in a tract w'hich is at 
present untouched by the factory industry The Research Institute must, on 
the other hand, be placed where it can not only render as great measuie of 
assistanrce as possible to the existing mdustry but also deal with the problems 
of the cane growing tracts where factories have yet to come into being The 
majority of the factories m India are in the east of the United Piovmces and 
North Bihar Whilst, therefore, the Research Institute should be in fairly 
close proximity to this tract, it must be established in a district the climatic con- 
ditions of w'hioh do not differ too greatly from those wRich prerail further west 
and noith, in other words, wdreic they are, as far as possible, representative 
of the whole of the great cane growing tract of India which extends from central 
Punjab through the United Provinces to the east of Bihar After careful 
consideration, w^e aie of opimon that a site in the Basti or lOieri distiict of the 
United Provinces would most nearly fulfil the requirements we have postulated 
JVhilst climatic conditmns m Bash, where frost seldom occurs, approximate 
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jicaily botli to tlioso'of tlie adiaceiil di&tiict of Goialdipur, (the aica -under 
cane in -which is laigci than in any other distiict of the United Piovinces except 
Ikfeoriit and exceeds the whole cane area in Madias or Bombay), and to those 
of Noitli Bihai, theic is yet a sufficiently maiked difleiciice to lender it possible 
for the Institute, if located in this distiict, to attach the piohlenis of Bohilkhand, 
Mceiiit and the Puniah Klien, the aiea under cane in which is much the same 
as in Basti, v 2 Z , about 50,000 acies, is, it is true, faithei ayav fiom the factoiy 
aiea, but its climatic conditions aie peihaps moie representative of ISToith India’ 
as a whole It is, moreovei, a distiict, a laige pait of A\hich will come under 
11 ligation fiom the Saida Canal system, undei which we anticipate a coiisidei- 
ahle extension of cane gioyang , and the Reseaich Listitute, if located theie, 
would bo ill a better position than in Basti to y ork out the piohlems aiising on 
the tliieo classes of cane land, land iiiigated fiom canals, land luigatcd fiom 
wells and land dependent on laiiifall One pomt of gieat impoitance in connec- 
tion with the location of the Eoscarch Institute is accessibility Piom this pomt 
of view it is unfortunate that neithei of the distiicts ive have suggested as suit- 
able can he reached by a hioad gauge bnc of laihvay , though Basti is tiaversed 
by the mam lino of the Bengal Noith-'Westein Railway and Khcii by that of the 
Eoliilkhand-Kumaon Railway, both metie gauge systems This is a diffi- 
culty which cannot bo ovcicome, if the Institute is to he placed yhoie it yill 
he most useful , but wo ivoiild insist that it should he neai a lailwai station, 
as ye cannot hut thinlc that the situation of Pusa scvoial miles fiom a station 
on a branch line has been a seiious handicap on its utility as an all India Insti- 
tution 

IVliatevei the site ultimately selected foi the Sugar Research Institute, 
its close association with the Sugai Boaid ml the oigamsation ye ha\c 
pioposed necessitates, in oui opinion, the adoption of the same place as the 
headquartcis of the Boaid The maintenance of a close and ultimate 
loicwlcdgo of the woik of the Institute is essential to eveiv membei of the 
Boaid, if he is adequately to dischaigc his functions of eontiol , and the 
Boaid ’s meetings should fuiiiish a valuable oppoilumtx* of acquiiing that 
knoyledge. While, thercfoie, we would alloiv the Chaiiman to convene 
meetings at any othei moie ccntial place, yhen necessaiv, as for example on 
an occasion of emergency, we hold stiongly that oidinarv meetings of the 
Boaid should be held, as fai as possible, at the Research Institute even at 
thg cost of some pcisonial mconvonicnce to members j 

3S3 We have proposed in paiagiaph 372 above that the Research Institute 
Continnance of the Sugar Bnrenu pend- should take ovei the work of the picsent 
mg abmgtion tn ihe Inshhde Sugai Bureau which was established ui 

A-Pi il, 1910 as the outcome of a Resolution passed hv the Boaid of -A.gi iciilturo 
111 its meeting at Poona in Decembei, 1917 that no time should be lost m stalling 
an office for the collection and dissemination of infoimation on all aspects of the 
sugai industiy in India The iiumbei of eiiqumes leceived and ansycied by 
the Bureau is in itself sufficient testimony to its usefulness, and there was a 
geiieial consensus of opmioii amongst the witnesses ye examined that it had 
already amply justified its existence The nucleus of a valuable libiar'v has 
lieen foimed and eonsideiable piogicss has boon Imade in the collection and 
indexing of all the literature on sugai published in India, though woik in this 
diiection has been hampeicd by the heavy demands foi information which have 
been made on the small staff of the Bureau We have no hesitation in lecom- 
mending that the Buieau should coiitmue on its piesent lines until it is absorbed 
jn the Reseaich Institute’' 
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384 In-concluding this Chapter a word should be said about the position of 
Position of Native States Native States in regard to the proposals 

f XT ^ I j , Native States of India, with the excep- 

tions of Hydeiabad and Mysore, are not at present important cane growing 
tracts , and, though we have discussed in Chapters XHI anld XTV above the 
possibility of development in Hyderabad and Mysore, the average aiea imder 
cane in those States during the last five years has only been about 30,000 and 
37,500 acres respectively In these circumstances there is not sufficient 3 usti-' 
fication for proposmg that Native States should be requested to contribute to 
the maintenance of the Institute At the same time, we do not consider that 
the benefits of the Institute should be confined to British India alone, and 
would recommend that Native States should be encouraged to call upon its 
officers for advice and assistance We would furthei suggest that, if any 
Native State wishes to open a sub-station under the Research Institute on the 
same Imes as we have proposed for such stations in British Provinces, and 
IS wilhng to meet the cost, if any, mvolved in the maintenance of such a 
station, the proposal should be welcomed 


Summary of Conclusions and Hecommendations. 

(J) Orgamsahon of the Indian sugar industig on the Java model is 
essential to progress 

* 

(2) At the outset this organisation must he largely official , but the object 
should be eventually to hand it ovei almost entirely to non-offiicial control 

(3) It should tale the form of an Indian Sugai Board with five official 
and SIX non-official meniheis 

(4) In the fist instmice all membeis will have to be nominated by Govern- 
ment , but the fist duty of the Board should be to evolve a scheme to'' secure 
repi esentative appointments 

(5) Members should then hold office for three years and their tenure should 
be honorary 

{6) An Impel lal Sugar Reseat ch Institute should be established with three 
divisions, agricultural, chemical and engineering, each with its own indepen- 
dent head , and it should control the work on the various leseatch stations 
already proposed for the Pirovinces 

'' (7) A Director is tequired for the administrative control of the whole 
Institute and to keep in touch with the sugar work of the Provinces 

(5) In addition to themoie obvious lines of work the Institute should 
consider the needs of the small gur manufacturer, investigate the possibilities 
of beet sugar production and assist the palm sugar industry 

(9) The first Director and heads of divisions should be recruited on 
special terms, and other officers of the research organisation as members of 
the Indian Agricultural Service 

{10) Subsequent Directors and heads of divisions should be appointed 
by promotion and given the status and pay of provincial Directors of Agricul- 
ture and officers in the selection grade of the Indian Agricultural Service 

respectively. ^ 
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(11) It IS only research worh on cmie that would he taJcen over hy the 
Institute and its suh-stations , and the local Agncultural Depaitments would 
remain responsible for distiibution of improved varieties, demonsti ation and 
propaganda 

(12) As an exceptional case, the Institute might, with the hnowledge of 
the local Depaitment, issue canes direct to faetones controlling then own 
cultivation 

(13) The objection that the Committee’s scheme would be difficult to woih 
because it involves a separation of functions (a) between Imperial and pro- 
vincial and (h) between i esearch and demonsti ation is met (a) by the provision 
for local i esearch stations and equality of pay and status in the two branches 
and (b) by the facts that in Indian agncuUuie demonstration is as impoitant 
as leseaich and lequiies equally high attainments, so that no invidious dis- 
tinctions aie involved, and that sepaiaiion is now essential to progress in 
ag> iciiltw al improvem ent 

(14) Factoiies should be encouiaged to maintain their own agncultural 
advisers piovided and conti oiled by the Sugar Reseaich Institute 

(15) The sugar industiy should be expected to contnbutd towards the cost 
of the Institute fiom the outset, and the fust i epi esentative Board should^ 
avolve a piactical system of contnbution 

(16) Peculiar conditions in India, especially the impoitance of the gur 
industiy, pieclude the complete elimination of Government inteiest in the In- 
stitute , and when the industiy is in a position to talc over the main coniiol, its 
funds should be provided by a voluntary levy on factoiies supplemented by a 
Government subsidy to cnsuie consideration of the interests of the small grower 

(17) The functions of the Sugai Board would be to control thd politcy tof 
the Research Institute and the administration of its funds, to advise Govern- 
ment on matteis affecting the sugai industiy, and to supervise the issue and 
leceipt of 1 etui ns by the Institute 

(18) T](€ cost of the Sugai Boaid would be negligible that of the Research 
Institute, the Sugar School and the sub-stations is estimated at 35^ lahhs non- * 
lecurnng and 12 lalhs lecurring, but the latter should be laigcly reduced by the 
earnings of the sub-stations 

(19) Piofits on the leseaich stations should be devoted to the expansion- 
of the activities of the Institute 

(20) The submission by factoiies to the Institute of i etui ns approved by 
the Board should be made compulsoty by legislation , but proceeding's for 
default should only be talen on the complaint of the Board 

(21) The Reseaich Institute should be located where it can serve not only, 
the existing factory industry of Upper India but also thd great cane tract further 
west and north , and a\site in the Bash or Kheri district of the United Provinces 
would fulfil these requir ements 

(22) The same place should be adopted as the hdad-quartei s of the Bodrd, 
though the Chairman should have power m case of necessity to convene 
meetings elsewhere 

(23) The Sugar Bureau should be continued pending its absorption in the 
Research Institute 

^ contribute to the mtamtenahicn 

of the Research Institute, but should be encouraged to seel the help of its 
officers and to open research stations under it 



CHAPTER XXIV. 


COIMBATORE 

/ 

385 The proposal for the estabhshment of an acclimatisation and cane- 
rr breeding station in Madras gmanated from 

Iltstor^ of the cane-breedtng station 

the Board of Agriculture m India at ita 
seventh meetmg m November, 1911, when the general question of the improve- 
ment of the Indian sugar mdustry was discussed Such a station was regarded 
as es'-ontial foi the botanical impiovement of canes m India , and of the three 
mam sources of improved varieties, namely(l) bud variations, or sports, con- 
sisting of mutations iismg spontaneously in the fields, (2) selections, mcludmg 
the acclimatisation of exotic varieties and (3) the cross-breeding of seedlmgs, 
it was pomtod out that the last postulated the ability of the canes to arrow and 
to produce fertile pollen So far as had been then ascertamed, this only occurred 
in hladras and that Presidency was consequently selected foi the location of 
the proposed station The lecommendation of the Board was accepted by the 
Government of India, who, with the concuirence of the Government of Madras, 
in Juno, 1912 obtamed the Secretaiy of State’s sanction to the openmg of the 
station at Coimbatore, the headquarters of agricultural research m Madras near 
the southern slopes of the Nilgiris, and the appomtment to its control of Dr , 
C A Barber, Economic Botanist to the Government of Madras, for a period of 
five years It was then contemplated that, on the retirement of Dr Barber, 
the management of the station might be entrusted to his successor as Madras 
Economic Botanist in addition to the regular duties of the post It was laid 
down that the officer appointed to the charge of the cane-bieedmg station would 
be expected to tour thioughout India, and to use his appomtment for the benefit 
of all Provmces alilce , and the Imperial chaiacter of the station was marked by 
the allotment of Rs 2i laldis fiom Imperial revenues to cover the estimated 
expenditure, both mitial and recurrmg, throughout the five year period of sanc- 
tion In view, however, of the fact that Dr Barber would be workmg m close 
conunumcation with the officers of the Madras Agricultural College at Coimba- 
tore, and that questions of a petty character regardmg the limitations of his func- 
tions and rights were likelv to arise, it was considered better to leave the control 
of his appomtment with the provmcial Government Office and laboratory accom- 
modation were provided m the Agricultural College, and Dr Barber entered on 
his duties m October, 1912 , though a special area for the cane-breedmg experi- 
ments was not acquired till April, 1913, the first seedlmgs being grown in the 
Botanic Garden, Coimbatore The soil of the experimental area was of the dry, 
garden type, irrigated from wells, as the mam object of the station was to breed 
seedlings for the important cane tracts of Northern India, and the wet land on 
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which cane is ordinarily grown in Madras was not considered suilahle for this 
purpose The soil was somewhat saline and luilit for canc at the outset, hut this 
was rectified by a dressing of tank silt followed by deep ploughing and a crop 
of irrigated ]uar (Andropogon soiglmm) Field bean {Dohchos lahlab) was 
then grown as a green manure and ploughed in , after which the land was 
thoioughly diamed and piepared, and cane sots wore planted m trenches As 
a result of this treatment, the growth of North Indian canes on the station is now 
excellent 

At its nmtli meeting hold m Februaiy, 1916, the Board of Agriculture m 
India, in view of the approachmg expiry of the period for which the station had 
been sanctioned, recommended that it should be continued under general financial 
{pd| admim^tiativo arrangements similar to tlioso which had hitherto prevailed. 
Tln^ij* 1 ecommendation nas ondoised by the Madras Government, who pomted 
out that it was impossible for tlieir Economic Botanist to assume charge of the 
station and that a whole-time ofTicei would bo required to succeed Dr Barber, 
as he was shortly due to retire The Government of India took the opportunity 
to raise the question whether the station should not be transferred to Imperial 
contiol under the direction of their Agricnltural Advisei but, m view of the 
Local Government’s obvious reluctance in according assent to this proposal, 
they dropped it' and obtained the sanction of the Secretary of State to the 
continuance of the station for anothci five years and to the recruitment on 
special terms under a temporary agreement of a specially trained expert m 
cane breeding An annual assignment of Rs 44,000 a year was made from 
Imperial to provincial rovonues to cover the estimated cost of the station Dr 
Barbel continued, to hold charge till ho wont on leave preparatory to rotireraont 
in April, 1919, smeo when the post, known officially but somowdiat inaccurately 
as that of Government Sugarcane Export, has been held on a temporary footing 
by Eao Sahib T S Venkataraman who was associated with Dr Barber as lus 
senior Botanical Assistant throughout Efforts to obtain a thoroughly qualified 
expert for the post from Europe have so far been unsuccessful The total area 
of the station is now 52 acres Coimbatore, we should add, stands about 1,300 
feet above sea level, and its average annual rainfall is only 22 inches 

386 It being the mam object of the cane-brceding station to replace inferior 

local canes all over India by others givmpr 
Worl done „ i i 

a higher sucrose yield per acre and at the 

same time capable of bemg grown under similar conditions of soil and climate, 
it was decided that the problem should be approached, in the first mstance, by 
an attempt to raise seedlmgs The followmg Imes of work were, thei efore, taken 
up'-— 

1 The collection of as many varieties in the station as possible and their 

acclimatisation to the local conditions with the ulterior object of 
making them flower, 

2 The ©volution of seedlmgs suited to the varying conditions of soil and 

climate in India with a high percentage of sucrose in the juice, groat 
vigour and good habit, and 
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3 Tho teslmg of tb§ permanence of their characters ^Yhen seedlings are 
reproduced by cuttings, and ultimately when they are gro'v^ under 
field conditions m the locality for which tlpy are intended 

Tho collection and acclimatisation of varieties was naturally a matter of 
tune, and in the early stages the work was practically limited to the thick canes 
already found arroivmg m the neighbourhood of Coimbatore, although the soil 
of the station vas not really selected for nor suited to the groivth of thick canes, 

A number of seedlings were raised from these canes, but it was recognised that 
tho jirogeny of tliick canes were likely to prove of very limited utility m Nor- 
then India and it was mainly toihcnefittlus area that the cane-breeding opera- 
tions uerc diiectcd „ for Sonthpm India mfh its tropical conditions already 
possessed several thick canes of good tj^pe, and was better able to profit by the 
introduction, pf high class exotics than tho Provinces of subtropical India 
Everj’ eilort was, therefore, made to push on the work on thin canes, over a 
hundred varieties of vhicli had been collected at the station before the end of 
1913 It u as soon discovered that the tune of planting had a marked effect on the 
a^ro^Vlng of thepc canes, the ordinary planting season on garden land from 
February to April bemg unsuita^ilfc, and the last six weeks of the second season 
from August to .Noi ember bemg favourable As soon as this mitial difficulty, 
had been o\ erconio, the policj' of the station v ns directed, to obtammg crosses 
between tho thin, local, mdigcnous canes of Nortliem Indja and thick, imported, 
tropical lanetics , crosses of thi^i with thin vaiioties having been found to, pro- 
duce seedlings of almost' invariably poorer quality than the parent capes The 
method' adbpted was to select the best cono of each locality,, to grov? it and make 
it flower, to cross it with goods thick cancs> and to select the best o'f the resultant 
seedlings for trial m the locality from. which the tlim parent cane was obtamed 
The range of pajrcnfs has latterly beep enlarged by t|ic mclusion among them of 
the wijd, reed canes {Sacchfinim §jj07tip^ieum), \Yhich exhibit th,e, qpajffies qf 
hardiness and immumt\ to disease in an. exceptional degree, and are losastrptly- 
lamitodt in tlicin period of flowering than other \aiictios Thev tbps form a 
vahinble link between the early flowormg thick canes and the latp flowering 
thui' canes, whose different flowenng periods render them extremely difficult to 
cross at all Tins work of crossing has been greatly facilitated by the important 
discoveries that the occurrence of open anthers is an indication of the pre- ^ 
senco of fertile pollen m the male! flowers— an hypothesis which has been cor- 
roborated by tlie Ja^ a test proving tbo presence of stapeh grains m the pollen— 
and that fertility in the female flower can. be determined by the presence of 
starch gpuins in the stigma and style, It is not necessary fo record, m any 
detail the degree of success obtained in producing feitfle seed from each, variety 
of cane tested but, m general, it may be stated that the fullest .development of 
aTrow"?. is found m various highly developed, thick canes at the one extreme- of 
cane evolution and in the most primitive class of Indian, uidigenons varieties coofc- 
monlv found in the Piiniah nt the other extreme The great Saretha group is the 
most prolific among North Indian canes in producing masses of flowers from 
which anv number of seedlmgs can he raised, but its members are liable to smut 
The Sunn,'ihile group,, pn the other hand, flowers sparsely and very few of its 
component varieties produce seedlmgs Tho Pansahi group .arrows pjofusely, 
bp^t does not usually produce fertile pollpm. In the Nargopi and Mungo groups, 
the arrows arc nearly always deformed and fireqnently fad, to ppotm*i® from 
L3ISC ^ 
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their sheaths The progress made m the raising and selection of seedlmgs, 
first at the Botanic Gardens, Coimbatore, and then at the cane-breedmg station 
during the first seven years of its existence is mdicated m tabular form m the 
statement we give below - , 


Statement of progress zn the bteedzng zoorh at the Coimbatore Gane-Breedzng 

Station 


Tear 

No of varieties 
arrou ed 

Seedlings raised 

Seedlings planted 

'eedlings selected for 
further trial 

Thick 

i 

Thm 

Total 

Per cent 
thick. 

Per cent 
tbin 

Thick 

Thin 

Tluck 

Thin. 

1911 12 

The caae-hreeding etation was not yet in evistcncc, but a prolimiimry lot of 45 seedlings was planted. 





out itt ttlO 1: 

Sotamc Gard 

en, Coimbat( 

)re 



1912 13 

3 

3 

10,600 

94 

6 

1,660 

417 

168 

61 

1913 14 

mi 

mi 

22,000 

91 

9 

2,200 

200 

266 

3 

191416 .. 

5 

4 

20,000 

66 

45 

2,060 

1,340 

107 

115. 

1915 16 

35 

86 

30,000 

88 

62 

2,000 

2,100 

66 

148 

1916 Hr 

62 

34 

99,000 

41 

69 

1,400 

3,400 

20 

138 

1917 18 

83 

62 

76,000 

17 

83 

700 

4,000 

mi 

IGOi 

1918 19 

19 

16 

10,800 

36 

96 5 

mi 

8,100 

mi 

128 

1919 20 

IIQ 

1 

86 

02,000 

10 

81 

270 

7,730 




Home (<j) As in the previons jear, the 19 2 13 seedlings wore raised in the Botanic Gardens, Coimbatore 

(i) The failure of any varieties to anon in 1918 14 nas due to tho fact that the land of the station wa* 
not acquired till April, 1913 The canes were consequently planted in May, the ivrong tuao for- 


arrowing, 

' (e) Dots indicate that the figures are not yet available 

The figures clearly indicate the steady rate at which thin seedhngs have 
supplanted thick m the breedmg work of the station, until the latter class 
had piactically dropped out of the operations altogether piior to the last season 
(1919-20), when a fairly large number of thick seedhngs were raised, all we under- 
stand, from new parents The fall m the total number of seedhngs raised in 
the last three years does not connote any reduction of activity at the station, 
but is due to the accumulated knowledge of earher years facilitating the ehnn- 
nation of parents found undesirable foi the purpose in view The statement 
' illustrates, of course, only the work done at Coimbatore itself , and not the 
extent to which selected seedhngs have been distributed for local trial in 
Northern India It is only recently that the experiments have reached a stage 
that enabled this to be done , the first batch of seedhngs to be so distributed 
havmg been despatched m February, 1918 to 14 agiicultural stations, mainlj^ 
in Upper India Up to the year 1920 this local distribution had covered a total 
of 33 seedhng varieties , some of which are reported to have shown consider- 
able promise , though further trials are necessary before they can be 
finally pronounced suitable to be given out to cane cultivators Other 
hues of work at Coimbatore have been the classification of cane 
varieties, with the study of morphological and other differences m- 
heient therem, and the acclimatisation of new varieties imported from foreign 
countries for direct distribution and not merely for crossmg purposes Out of 
some ,75 varieties imported from Antigua, Barbados, Demarara, Hawaii, the 
Philippmes, the United States of America, Mauritius, Java, New Guinea, 
A-ustraha and Formosa, the varieties D 74, P 0 J 33 A and Fiji B are said 
to have proved most successful m this way 
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387 The Coimbatore cane-breeding station has so far been sanctioned foi 
Continuance of the station short-term periods, each of five years 

nil moo second of which expires m 

Uctober, 19^2 Wlien these temporary arrangements were made, it was con- 
templated, not that the problem could be fihally solved m the time specified, 
but that the work might reach a stage at which, (the main Imes of progress 
having been determined) close and contmuous supervision by a highly framed 
expert officer employed solely for this purpose would be unnecessary, and the 
detailed work could be carried out by an assistant imder the general guidance 
of a member of the Indian Agricultural Service who would combine this With 
his othei legular duties Events have not fulfilled this anticipation , and wa 
are not suipnsed, for, in our opimon, it was never justified It is true that we 
shall have recommendations to make below in two respects limiting and in a 
thud respect expanding the present activities of the station as a eane-fareeding 
centre It is also true that the station should, we thinlc, be called upon to add 
to its functions and to act in future as a cane research station for South Madras 
Still, when due allowance has been made for the former modifications, and even 
if the latter development be ignored, we thinlc it clear that a contmuous supply 
of new and unproved varieties of cane is as necessary in India as it is proving 
in other cane-growing countries and that the wide diversity of conditions of 
climate, of soil and of agricultural practice in the various parts of this country, 
combmed with the exceptional scope for effectmg improvements m eane culti- 
vation, render the cane-breeding problems even more complex here than else- 
where Detailed expert supervision by an officer thoroughly trained in the 
techmquo of cane breeding is, therefore, and must always be required for their 
solution , and wc have no hesitation in recommending, as the first of our prcK- 
posals, the establishment on a peimanent footing both of the cane-breeding 
station at Coimbatore and of the post of cane-breeding expert This change 
will, we hope, be introduced mthout delay, and simultaneously should be effected 
the transfer of the station to Imperial control wffiich the Government of India 
suggested in 1917 Whatever grounds there may have been for entrusting 
the work to provincial administration in its earlier stages and when the officer 
in charge was himself a member of the Madras Agricultural Department , there 
can be none now when the work has reached a stage at which it must come into 
closer contact with cane research organisations and workers in other parts 
of India , and when it is proposed to entrust the station to an officer recruited 
specially from Europe That officer should now be recruited as a member of 
the sugar research organisation the creation of which we have advocated in 
the preceding Chapter, and he should be placed directly under the control of 
the head of the Agricultural division of the Sugar Eesearch Institute It will 
then be necessary for him to evacuate the laboratory and office accommodation 
occupied by his predecessors in the provincial Agricultural College, and com- 
plete equipment will have to he provided at the station itself together with 
the requisite chemical and botanical staff of assistants 


388 Except m so far as we have definite recommendations to make to thS 

contrary, we consider that the mam Imes 
of work already started at the cane-breed- 


I'uture work of the station 


(a) Cane bleeding for Noi them India station, includmg that on the classifi- 


cation of cane varieties, should he followed up with such modifications as the 
practical expeiience of the Sugar Research Institute may lender necessary form 
time to time In certam lespects, however, we are of opinion that the pohey 
hitherto pursued calls for reconsideration Our most material criticism concerns 
the ideal which the officers in charge of the station appear to have set more 
and moie definitely before themselves of envolving a type oi types of cane lor 
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JTpper India whicli wall -withstand the indifferent nsagp to whic^i the ordinar 
culti-pator at presenti subjects it and at the same time increase his yield o 
sucrosei per apre "We realise that over a large proportion of the cane are 
of the Northern Pro-\ances the spread of improved methods of cane cultivatio 
WulL be slow 4 nd that the stages of improvement -will be gradual , and, in s 
far as the object is to obtain, new -varieties which. "WilL enhance the acre yiel 
of sucrose -without, requiring, a complete agricultural revolution, vfe regard i 
asi entirely wise , But where the standard of cultivation is so low as it is i 
most of the cane tracts, pf Upper India, we are convmced that, in attemptin 
"to achieve lasting improvements by the substitution of new varieties for ol 
■Without any complementarj’- improvement m the treatment they -will receive 
the station is pursuing a Chimera There are, it is true, very definite! hmil 
Jieyond which the thin canes of the North India type -will not economical! 
respond to scientifi^c agricultural treatment , and such treatment, if it is to rea 
xts f-oll value, requires unproved varieties of enne to deal with But it is onl 
where the standard of cultivation is already comparatively high, that any pe: 
manent advantage is to be /looked for from tbe spread of improved varietic 
-without the simultaneous adoption: of improved agricultural methods , an 
it follows that,, in our opimon, the canc tracts of Upper Jfedia offer very littl 
Scope for progress , along this line of advance Here vnnetal and cnlturi 
improvements must go hand in hand , and the object of the cane-brcedu? 
station should he to evolve canes which -will adapt themselves to local conditior 
-of chmate and soil, ,and will return profitable enhancements of yield to sue 
unproved methods of cultivation as the local agr^cnltuxal authonties considc 
reasonably within the means of the ordmary cultivator to adopt m the nec 
future 

389 Another respect in which the pohey of the station appears to us to r 

qmre modification is -with regard to i 

' (*) Syitem of dislnbntton system of distnbutmg seedhng found sui 

able for local trial At present these seedlmgs are sent to any farm of the pro-vu 
cial Agricultural Departments on which cane is being grown , and little rcgai 
«>ppears to be paid to the comparative importance of fhe position occupied h 
^jane in the activities of each farm or to the possibility of applymg the necessai 
tests for the establishment of the success or failure of each variety The insigni: 
cant number of farms on which cane has been given predominant attention, u 
dbuht, fhriushed considerable excuse for this procedure in tlie past , hut, eve 
so, we think that the policy was mistaken, and that it is a waste of tune an 
money to issue seedhngs to stations ivhere cane is not an object of special stud 
and where the full equipment of laboratory, power mills and hCihng plant necei 
^ary for a Critical examination of the canes received does not exist The avc] 
age Circle farm has not the area nor the machinery ; and the average Depnt 
'Director of Agriculture in charge of it has not the time for the extensive ,an 
'detailed tests these seedlings require ; and thcir distribution should in futui 
he confined to the existmg stations, the constitution of which mto speciahse 
^an‘e researejh stations we have proposed in our various pro-viucial Chapter 
ahd ^^0 the new cane research stations the creation of which we have also recon 
meilded Until the Sugar Eesearch Institute is complete, we would suggen 
■that the distribution of seedhngs m British India should he limited to the foUov 
ing farms which hre at present devotmg considerable attention to cane pr< 
“blems — 

Shahjahanpnr in the United Pro-vinces 

! Pusa m Bihar 

Uurda&pur in the Punjab 
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Jorhat m Assam , 

Samalkota in Madras 

Man]ri m Bombay 

Tharsa m tbe Central Piovmces 

390 The oiganisation of these local stations for research work on cane wiU 

(c) o/selcci^on ofsecdhngs facilitate a further change m the functions 

of the cane-breedmg station which we 
•vsush to put forward It seems to us that there is at present a tendency for the 
procC‘-s of selection of seedhngs foi tiial clsewheie to he carried rather further 
at Coimbatoie than is iMSe, if the best piactieal results are to be obtamed It 
must be icmembeied that Coimbatoie owes its existence as a cane-bi ceding 
station to the fact that canes can be made to produce fertile seed there, when 
they will not do so m Upper Lidia It was not chosen because it was in any 
way Lpical, either climatically or agiicultuiaUy, of the cane areas of the North, 
The opportunities, therefore, of deciding at Coimbatore what seedhngs are and 
what seedlmgs are not likely to prove successful in the Punjab, the United Pro- 
vinces or Bihar are strictly limited, and any attempt to exceed those limits may 
involve the rciection oi secdmgs which would, on local trial, have proved suitable 
for nitioduction The behaviour of a cane on the soil of the cane-breedmg 
station IS not an index of its hehaviouT elsewhere , nor is it alwai^s possible, even 
granted the most intunate and scientific knowledge of the local conditions of 
another tract, to infer from results at Coimbatore the prospects of a particular 
cane proving successful m that tract The breedmg work of the station would,, 
wo aie comunced, derive nothmg but benefit from the restriction of the selection 
work to a imidy general and piohminary survey vuth a view to the elimination 
of canes obviously unfit for any practical purpose and to the division of the rest 
of the seedlings raised into bioad groups accoiding as they possess certam mam 
charncteribtics Imoivn to be suited to paiticulai cane tracts In making this 
selection tlie ofiScer in charge of the cane-bieeding station ivould be guided bv the 
loiovTi lequirements of each tract m respect of types, and by the periodical 
repoiis leceived fiom the cane reseaich stations of each Provmce by the Agri- 
cultiiial division of the Sugar Eeseaich Institute The ciitical and final tests 
necessary for a moie detadod selection ivould then be made at the cane research 
stations, to the officers m charge of which much of the selection work now at- 
tempted at Coimbatore would thus be entrusted, and the cane-breedmg station 
would be freed to devote more whole-hearted attention to the breedmg side of 
the Moik 

391 Another Ime of work at present pursued which should, we thmk, be dis- 
(f?) Ttiscoiitinvance of acclunaiiyattoii continued on the formation of the Sugar 

‘leor^ Research Institute is that of acclimatising 

canes imported from foreign countries for direct distribution to othei parts of 
India We do not overlook the fact that the station was originally constituted as 
an acclimatisation (as well as cane-bieedmg) station From a careful perusal 
of the proceedmgs of the Bo^ard of Agriculture m India of 1911, which origmated 
this proposal, we gather that the reasons ivhich weighed with the Board m sup- 
poitmg this combmation of activities were that acclimatisation of exotic canes 
had already been practised with success in Madras, that the cane mdustry was 
well developed there and that the cultivators could command the necessary 
capital Our Chapter on Madras mdicates that we are wholly unable to endorse 
at least one of these premisses , but their accuracy oi otherwise is ot no moment 
for none ot them m any way supports the imtiation of acclimatisation work at 
Coimbatoie for other Provmces m India than Madras itself , and even there the 
Lsrsc 4H 
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experience of Samalkota lias slioAvn that over-centralisation leads to frequent 
failure The fact that up to the present the cane-hrceding expeit has been the 
only officer in India allowed by the rules fiamed undei the Destructive Insects 
and Pests Act (II of 1914) to import canes diiect from foreign countries without 
an official ceitificate from the country of oiigm that they are free from pests and 
diseases has, perhaps, furnished some justification for the practice , but Ave have 
already advised m paragraph 248 of Chapter XV that this power should he 
transfeiicd to the Director of the Sugar Eescarch Institute as soon as it comes 
into heing We recommend, theiefore, that all attempts to acclimatise exotic 
canes at the cane-biecdmg station for dnect distribution elseAvhere than to the 
southern distiicts of I^Iadras should he abandoned as outside the scope ot the 
station 

392 There is, on the other hand, one important respect in Avhicli Ave should be 

glad to see the breedmg operations extond- 
(t) Bieedttiff of iJncl cines all cady pointed out that until 

last season (1919-20), thick canes had almost totalh^ disappeared from the bst of 
seedlings obtained , and have emphasised in oui Chapters on ^fadras and Bombay 
the impoitailce of evolving noAv thick Amneties foi those ProAunces instead of de- 
pending solely on the acclimatisation of exotics To these ProAunces a\ e aa o.ild add 
not only the Penmsula generallj'’ but also Burma and Assam, where the prospects 
of dcAelopmg a factory mdustiv are cxccptionallv 'promising, and Aidioir the 
demand foi a constant supply of new varieties of thick and medium canes may 
shortly be uisistent WcAvere informed that of the total area of 52 acres on the 
station only 6 aci es Avere really suitable for the cultiAmtion of thick canes, and, 
if this is tiue, Avo AAmiild recommend that the latter aiea should be inci cased 
as soon as possible by 25 or 30 acres, and that the breeding of thick and medium 
canes for those ProAonces to Avhich they are specially adapted should he accorded 
an impoitant place m all future programmes of Avork This leaves some 46 
acres for breeding experiments on thm canes, and, if our pioposal is accepted 
that much of the selection Avoik at present carried out at Coimbatore should be 
made oA^er to the cane research stations, Ave doubt whether any extension hci e is 
necessary This, hoAA^eA^ei, is a matter AAffiich might Avell be held OAcr foi deci- 
sion m the light of the opinions' expressed by the cane-hreedmg expei t and the 
officers of the Sugar Eesearch Institute when appomted 

393 W e have already adumbrated our proposal that the cane-hreedmg station 
Coimbatore ns a cane reseauh station for at Coimbatore should combme its present 

South Mail! US functions with those of a cane lesearch sta- 

tion foi the southern districts of Madras We Avish here, hoAA^ever, to make it 
clear that nothing could he further from our mtention than to minimise in any 
wav the paramount importance of the piimary and essential object of the station 
as' a centie for the breedmg of canes for all India Anything that Avould jeopar- 
dise or impede the fulfilment of that object must be discountenanced at once, 
and, should experience belie our AueAV that the officer m charge at Coimbatore 
AVill be able to find time to deal with the ftiore geneial research piohlems of cane 
groAving in addition to the special problem of breedmg, AA’^e should be the first to 
advocate the abandonment of the propo^l which we base on it -For the present, 
hoiyever, Ave consider such a combmation of functions practicable, particularly 
as the same reason which precludes us from suggestmg a sepaiate cane rcseaich 
fita'tion for South India — ^namely the comparatme smallness of the cane aiea and 
the limited prospects of extension — ^precludes us from recommending that the 
area to be devoted to general research work: on local cane problems should be on 
anything like the scale aa^c have considered necessary in other cane tracts Sepa- 
rate land Avill have to be acquired for this purpose, and this must ahvays be kept 
entirely distinct from the cane-hreedmg area, but should be as nearh’' as -possible 
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’Contiguous mtli it Its extent will naturally depend on "the time which, the officer 
1 1 i-in charge is able in piactic6,to spare if or i the solution) of the < local iprohlems of 
South Madras, but, m the first instance, at any rate, 50 acres should suffice 
. Later on, it may he found advisable- to take advantage , of the itwo planting seasons 

h m this distiict by malong this a centre foi the rapid multiplication on a large 
' scales of sets of approi ed varieties intthe manner described in paiagraph 22 of 

' oui Chapter on J ava, and, m that event, a good deal more land would have to be 
taken up , but, except for this puipose, we do not think it will be advisable greatly ' 
to extend the 50 acres ve have suggested so long as the cane-bieedmg expert 
jrcmains in charge of both branches of work It is unnecessary to indicate in 
1 -detail the Imes of work that should be undertaken they ivill broadly correspond 
, "wuth those we have already laid down generally for Madras m Chapter X 
' •’AVe think, howevei, tliat a special senes of experiments should bet opened to 
ascertain the water requirements of cane, in view of' the. large number, of irriga- 
tions now given m the Counbatore district , and that the work on acclimatisation 
of exotic canes for the southern distncts of Madras, to which we have already said 
that we would now restiict the acclimatisation work of the station, should, of 
course, be transferred fi om the cane-breedmg area to the area to be acquired for 
local lesearch work 


It^ecd for a second canc-hrccdmg station 


391 This completes our recommendations for the station at Coimbatore , but 

it does not exhaust the discussion of the 
problem of cane-breedmg for all India 
. Valuable as the work done at Coimbatore has been, it has throughout laboured 
' undei the’ disability that by no means all of the North Indian or of exotic, canes 
wdl produce fertile seed there The great Mungo group of mdigenous canes has 
proved an almost complete failure m this respect and the Panhasi and Naxgon 
groups have been'liardly less disappomting The possibilities of evolvmg suc- 
cesslul seedlings for the cane tracts to which these canes belong would be. greatly 
enhanced, if this senous“ limitation on the number of available parents could be 
removed Eecent experience in Mysore has afforded reason to believe that canes 
which will not jueld fertile seed m Counbatore may be induced to do so in other 
localities Whether the conditions governing this vaiiation m habit depend 
on altitude, rainfall oi some other cause has yet to be ascertamed, but an effort 
should certamly be' made to discover a new area in which can est exhibiting steri- 
lity at Coimbatore can be made to produce seed and a gite should there be, selected 
' for the' establishment of a second bieedmg station Othei thmgs bemg,-, equal, 
it would, we think, be found adimnistratively more convenient to select a site in 
a Province of British India, and we would instance, the Madras districts on the 
eastern border ol kljsore, particularly the western taluks ot Chittoor, as a\ tract 
-worthy of investigation Pieliminary triah might well be -started at once’, but 
we would deprecate any final selection of a site until the Sugar Research Institute 
has been created and a permanent incumbent of the post of cane-breedmgiijxpert 
has lieeii appointed, and their advice obtamed r, Shouldithe site ultimately, decid- 
ed on fall wuthin the tract we have tentatively, proposed, iva consider that/ihke the 
’ station at Counbatoie, it should filll the dual role of breeding station and general 
research station foi the central distiicts of the Presidency The irespective 
areas wmuld here also be kept quite distinct, and 50 acres should be fully adequate 
for each, or 100 acres m all 


Mlminnlratiou and staff 


395 The location of the cane-brecding work lor all India in Madras, combined 

I, with our proposal to take advantage of the 
~ piesciibc-of the breeding stations to link 
them up with research work on local problems, necessitates a leadiustment of 
the admimstiative machmery wp have, designed for other Provmees Here it 
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'Will be impossible to oentialise the provincial research "work under a single cane 
specialist -without an overlapping of actimties and a collision of functions -which 
it IS emmently desirable to avoid Madras -will, therefore, have to be treated as 
t-wo Pro-Nonces, the northern portion, consisting of the districts to be served 
by Samalkota and the research station ive have proposed for Ganjam and 
Vizagapatam, to be under the control of the special officer lecommended for those 
stations 111 paiagraph 167 of Ohaptei X, together with the central districts 
east ol Mysore, if a second breeding station is not eventually located there j 
and the southern portion, comprising all districts served by the breedmg station 
or stations, as the case may be, to be under the control of the cane-breedmg officer 
Much the more important -work, fiom the provincial point of view, lies in the 
former of these two zones , and, while we realise that the arrangement v,e have 
preferred is far from being ideal, we are coimnced that it is the best practical 
airangement for some time to come 

It remams to considei whether any additional staff is lequiied for the 
efficient control of the cane-breedmg stations, on the assumption that their acti- 
-vities -will in future be directed along the lines we have laid do-wn 
So long as there is only one station, that at Coimbatore, it is, we think, obviously 
-within the capacity of a single expert officer to control under the general direction 
of the head of the Agiicultuial di-vision of the Sugar Research Institute This 
of course postulates the appomtment of a thoroughly competent staff of 
'Assistants -with chemical and botanical attainments of as high an order as is 
at present obtainable m India For this purpose we need hardly pomt out that 
the existmg scale of pay foi those Assistants, (which is, we beheve, only Bs 50 ' 
per mensem iismg by annual mcrements of Rs 10 to Bs 150) -will need to be 
very materially raised The mam pomt for consideration is, however, whether 
a second breedmg expert ol equal qualifications with the fiist ivill be required to 
control the second breedmg station, when it is opened So much depends on 
future developments that we hesitate to dogmatise m the matter, but, on the 
whole, we are melmed to the view that, provided the tv o stations are not unduly 
far apart, the cane-bieedmg officei m charge of Comibatoie, which would, of 
course, remain his headquarters and the moie important station, should be able 
to supervise the operations at the second station also, the detailed e-xperiments 
bemg carried out under his oideis by the senior of his Botanical Assistants, who 
•would reside at the station and be granted a duty allowance m addition to his 
pay as Assistant m -Nurtue of his enhanced lesponsibihtics A Chemical 
Assistant would also be required permanently on the station, but we would 
leave it to the officers of the Sugar Research Institute to advise whethei a 
special allowance would be warranted m his case We need hardly add that no 
scientific Assistant should be appointed to the new breedmg station who has not 
received a thorough trammg m the technique of cane-bieedmg at Counbatore , 
and that, m the earher years of the new station at least, the additional charge of 
the research work on local problems will be too much for the Assistant m charge 
of the bleeding experiments A separate Assistant, preferably with good che- 
mical qualifications- should be appomted to dischaige the duties of this branch 
of the station’s activities 

396 We cannot close this Cnapter without an acknowledgment not only of 

Dr Barbel’s mrL gieat benefit to India of the work 

done by Dr Barbei durmg the six years 
that he held chaige of the cane-breedmg station at Coimbatore but also of our 
o-wn obligation to him It is the soundness of his botanical reseaiches at 
. oimbatore that has enabled us to recommend a forward policy of expansion 
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in calic-bi ceding Avoxk, and the frequent occasions on which we have cited him 
as oui authority m our piovmcial Chapters themselves testify to the extent 
and value of his labouis on the classification of Indian canes We are further 
indebted to him foi the compilation of special notes for our use, of which wo 
•are glad to record that we have taken 'liberal advantage 


Summary of Conclusions and Recommendations. 

(1) The Coimbatore cane-breedtng station and the post of cave-hi ceding 
expel t should now he mad^ permanent 

(2) The station should he transferi ed to Impenal control 

(3) The mam lines of work now in progress should he continued, except that 
the attempt to evolve improved vaiieties of cane foi Upper India which will 
withstand the indifferent usage of the oi dinar y cane giowei %ould be abandon- 
ed as impracticable 

(4) Seedlings should only be distributed for iiial to faims on ivhich cane is 
an object of special study 

{5) The selection tuorlc at Coimbatore should be confined to a purely genet al 
and preliminaiy suivey, detailed selection being ti ansferi ed to the cane research 
stations in the vaiious Pi evinces 

(6) The acclimatisafion of imported canes at Coimbatore for direct disin-t 
hution to othei pai ts of India should be discontinued except for South Madias 

(7) More attention should be paid to the bleeding of new vaneties of thick 
canes for Peninsular India, Butina and Assam 

(8) The area of the station should, if necessary, be increased by some 25 
or 30 acres for this purpose 

(9) Coimbatore should also become a cane research station for South 
Madras 

(10) Separate land will be required for this purpose, but 50 acres should 
suffice 

I 

(11) In addition to under taking the blanches ^of work indicated in 
Chapter X, the i es'barch -.station should carry out special investigation into 
the watdr reqmi einents of cane 

(12) A second cane-bi ceding station is required mainly for the raising of 
seedlings from patents that will not produce feitile seed at Coimbatord 

(13) A suitable site might be found in the Chifloor Disfuct of Madras, but 
its selection ^should await the creation of the Sugar Besearch Institute 

(14) If located in the Chiltoor tract, the station should alsp^serve as a cane 
{research station for Central BJadras, 

(15) An area of 100 acres in dll should suffice for both purposes 
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{IG) The cane teseaicli o1]icnj j dcovwwnch d fo) Madias vi Chaplci ~X 
shoidd coniiol the cane woi\ i,l the noilhein distncts only , the cane uorh m 
the souiheni distncts hciny contiollcd by thd canebi cedtny expcit 

{17) The cane-bi ceding c'lpcit <ihoidd conliol both bt ceding staltou’i, mahng 
Coimbaioi e his headqnai teis 

(IS) lie shoidd be pi&vidcd with a ihoioiighh/ competent staff of Botnnieal 
and Chemical Assistants, the latcs of pay foi iihom should bd laised 

( 10 ) Un scnioi Botanical Assistant should hold chaigc of the second bleed- 
ing station nndei his tontiol, and should leccivc a special allowance 

(20) A Chemical Assistant is also lequiied for the second bleeding station , 
and the cane icseauh icoik theie should be cntiustcd to the chaigc oj a scpaiato 
Assistant 
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397 Tlic'osammation we have made m Chapter of factory conditions in 
She demand fot -an indigenous supplg India has demonstiated the legiettahle in- 
of expert assistants efficiency of sugai factories in this 

country as compared ivith those in other sugar pioduciirg.countries Our en- 
quiries have sliowi that one of the most important reasons for this mefficieiicy 
is the difficultv of obtai’iing an' expert staff of chemists and engineers And 
this" difficulty is ui its turn iiudouhtedlv attiibutahle to the fact that the terms 
offered have not heen sufficiently attractive to mduce men fiom other countries 
to come to India combined vith the fact that it has hitherto been impossible to 
secure men trained in India The cane cultivation at present controlled by the 
factories themselves in India is almost negligible T.’’e look forward, however, 
,to a marked increase in it a'l a result of our recommendations , and we also trust 
fhat even wliere lactones do not control cane cultivation they mil in the future 
realise the desirability'' ot taking a greater mterest in the agricultural develop- 
ment of the area rvliich supplies them -with cane than has hitherto been apparent 
Should our anticipations in tliese two respects be fulfilled, trained agriculturists 
with a thorough Icnowledge of cane cultivation mil become as necessary to a 
factory as cliemists and engineers 

The chemical control in Indian factories is of the most superficial descrip- 
tion , and yet, when factoiy admmistiatois msh to replace rule of thumb 
methods by efficient control and look for chemists with a tiammg which fits 
them to undertake duties ot a responsible character, they are unable to find them 
ffn India All, that can be done, therefore, is to engage men who have passed the 
Matriculation or School Final oxammation, or possibly the F A , or F Sc exami- 
nation, and to teach them certain purely mechanical processes such as the way in 
which to polarise"' sugar and megasse These men have not a sufficient knowledge 
of chemistry, iiliysics or ra<ifhematics to make good chemists, and m nine cases 
out of ten are nothing more than cheimcal mechanics It mil be evident that, 
when tlie chemical work of a factoiy is in the liaiids of men with, such indifferelit 
-framing as this, efficiency cannot be expected The position is much the same 
in regard to engineers and agriculturists Tiamed men aie not at present pro- 
dueed in India, and the demand for them in all the sugar producing countries 
of the world has made it difficult, if not possible, to recruit them fiom outside 
f ins country The result is that, mth scaicely an exception, all the factories 
we visited in India aie under-staffed on the expert side The superior staff sel- 
dom iiumbeis more than foui oi 'five , and tew of these have had any special 
trammg in sugar 

398 In order to ’secure the development of the sugar mdustry m India on 
d^^eed for a cent) e of specialised tram Tight hnes, it is, therefore, a matter of 
tng, __ ' " Vital necessity that an educational orga- 

nisation should now be piornded ■\ihich mil offer men m this countiy an oppor- 
funity of securing the technical tiaiiimg which will qualify them to eutei the 
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STio’ai o'! comiDetont Avorkers Our enquiries convinced us that eA^’cn ns 

jiresent conditions the mdustiy ofPers excellent piospects to those who are prepar- 
ed to fit themseh^es hy a suitable tiaining for employment in it The necessity 
for an educational oigani ‘nation hemg thus appaa-eiit, we proceed to discuss the 
form it should take. 

The training required in sugar chemistiy, engineering and agriculture is 
of a highly specialised character and is given in none of the science, technical oy 
agricultural institutions at present m existence m this coiintiy So far aa ive have 
been able to a‘’certain, the technical colleges m other countries which give courses- 
of instruction m sugai'dechnolog}'^ and the special agriculture of the spgarcane 
are the Audubon Sugar School of the Louisiana State UniversitAV the College of 
Hawaii, the Eoial I'celinical College, Glasgoiv, the Technical High School, 
Charlottenhurg, Berim, and the Fruhling and Schultz Sugar School, Brunswick. 
The last thiee ot these gnm mstiuctioii in sugar engmeermg and chemistiy only 
, The sugar schools in Louisiana and Hawaii, on the other hand, are situated in 
countries Avhich j)ioduce e^ine, and therctoie devote attention to both cultivation 
and manufacture 1’heA'’ voik in conditions resemblmg those vliicli exist in 
India, and we shall, theiefoie, examine briefly their organisation, objects and 
results in oidei to see liow tai the experience they have gained can be applied to 
the solution of the problem of tiainmg competent men for sugar factories 
India 

399 The Audubon Sugar School was established m 1891 by the Louisiana 
The Awfvhon Sv gar School Sugar Planters’ Association as a part of 

{a) Hutori/ of ih neielopmenf the Siigai Experiment Station which had’ 

been started some five yeais earlier for the study of agricultural and manufac- 
turing problems The material equipment of the Sugar Experiment Station and 
Sugar School is valued at 100,000 dollars (Es 3,12,500 at the pre-war rate of ex- 
change) It consists of A^ery complete laborafbries both foi chemical control and 
chemical and bacteriological research and a library devoted to the literature of 
sugar A prominent featuie is a small nuie rollei mill crushing just under one 
ton of cane per Lour and a complete plant for turning out whi^e sugar On the> 
Sugai Expel rment Station are groAvn all the well established "rarieties of cane 
together AAuth many yet in the expeiimental stage It was anticipated at the 
outset that the school Avould appeal mainly to graduates of schools of engineering, 
and the' course, which was of two yeais duration, AA^as, therefoie, mainly post 
graduate in chaiacter It was, hoAvever, soon found that, under the^ conditions 
then existing in Louisiana, the demand for training came mdinly from men of 
mature age, many of whom were already employed in the industry, and that the 
standard of education of most'bf the students was not such as to enable them to 
undertake Avith any prospect of success the advanced course which was all the 
uistitution offered It is highly probable that the same difiSculty Avill be encount- 
ered in India in the initial stages of technical trammg foi the sugar industiy , and. 
we shall therefoie discuss it later in this Chapter The difficulty is one Avhich is 
common m the eaily stages of development of all branches of technical educa- 
tion It IS stated to liaAm someAvhat hampeied the work of the Audubon School 
at the commencement, but it appears to have been successfully oveicome by 
mdiAudual attention to each case as it arose In 1896 the Sugar School was in- 
corpoiated m the Louisiana State UniAmisity, and m 1908 its importance had 
become such that it was leorganised as a college of>the IJniveisity By this time 
the standaid of Oie candidates for admission had so impioved that the UniA’-er- 
sity authorities Aveie able to msist on a sound preliminaiy trammg m chemistry. 
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physics, mathematics and the laological sciences as jyiven m the oTdinaiy" Univer- 
sity courses before the special work on sugar technology and agiiculture Avas 
taken up , 

400 The course as piesciihed in 1897 lasted foi foui years, the first two of 
(A) llntory of the courses of Uainiiig Avliich were devoted to preliminary tram- 

piesc) ilei mg m science, and the last two to practical 

Avoik In 1899 the couise was extended to five years, as it Avas considered that an 
additional jeai was necessary for a sound scientific training Undei this airange- 
meiit the fiist pait of the couise is confined to mathematics, organic oi inorganic 
ehemistij’-, analytical chemistry, mechanical engmeeimg, electrical engineeiing 
andiUnglish The teaching in all these subyects is of a standard similar to that 
ot other Ameiican UiuA’ersities Until 1903 the last tAvo years ot the course 
weie devoted to practical Avoik on the plantation and m the small model factory 
on the Sugai Experiment Station and to special lectures and laboratory woik on 
sugai chemistry and eiigmoeimg, stiess being laid on the speed and accuiacy 
of analvtical Avork In 1903 liOAA’'eAmi, as the result of the expeiience Ai'hich had 
been gained aa'iHi selected students, ariangements Aveie made for all students to 
spend their List year iii an oidinaiy factoiy under stiictly commercial condi- 
tions, aaIucIi means that the students receive the regulai salary of Assistant 
Chemis+s oi Enguieois This policy, Asdiich lips iioav become the* regular policy 
of the school, Avas only lendered possible by the co-opeiation of factory manageis, 
Avho met the authorities of the school moie than half Avay and haye iiiAmiiabl-'’' 
given the students all the assistance m then poAvei The advantages of spend- 
ing the final a car m a factoiy instead of m undei going a routine couise at the 
School have been very maiked The students have been given self-confidence, 
an appieciation of AA'oikmg conditions and a sense of responsibility aaIucIi could 
have been obtauicd m no olhei Avay, 

In the carlA’’ a’cais of the school chemists and enguieeis Avith chemical train- 
ing Avcie in gieatei leqiiesl than agiiculluiists, and the tendency AA'as, theiefore, 
foi students to study chemistiy oi engmeeimg at the expense of agiicultuie Of 
late yeais the iiici eased openmgs foi scientific agiiciiltuiists m sugai countiies 
has led to a gi eater demaud for instruction m tiopical and sub-tiopical agiicul- 
ture In older to meet this demand a special couise in agiicultuie Ai’^as started 
in 1912, and the students iioav specialise throughout the course eithci in agricul- 
ture or chemisliA and engmeeimg, though both couises have much m common 

401 It Ainll be gatheied from Avhat has been already stated that the couises 
(e) T)etails of the jirackcal tiaxvwg during the last tAVO years are essentially 

poMed professional , and it, theiefore, appears 

Avoi th Avhile to examine m someAidiat more detail the methods A'diich have been so 
successfully applied to initiate the student into the wmrkmg details of his future 
cnqjloynnent As a lesult of the pielimmaiy tiaining, the students enter then 
tourth A ear aa itli a knoA\ Ic dge of sugar analysis, of the main principles of agri- 
cultural piactice and of tlie geneial mechanics of sugar house machmerv 
Tlieir piactjcal AAork commences at the begmnmg of that y'ear, Avhen, before the 
season opens foi cane enn-hmg they aie lequired to overhaul the inachinerA' 
of the small expeiimenlal factoiy at the Audubon Expeiimental Station and 
to clean and i epaii it Ai ter the crushing season has begun each student m tuiT 
IS placed m cliaige of the different paits' of the factoiy such as the cane mill 
sulpliitation anp.natus, claiifiers, filter presses, double effet evapoiatois, vacuum 
pans and centiilugals lie is requued to opeiate these himself An elaborate 
system of chemical control, AV'hich is piactically identical Avith that in use m the 
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Luge factories in Cuba nnd Poito Eico, has been instituted for the small experi- 
mental plant hlacn student is given a definite amount of cane and is reqiiiiod 
to oaiiy out a detailed and s’sstematic chemical and mechanical control of the 
model iactory At the cud ol the season’s woik the students aie thoiougldy 
conveisant vith the technique of eveiT pait of the Sugai House, though of couise 
they aie not skilled .irtisans The following season, as already stated, is spent 
on lactones and plantations m the State On these the students aie treated as 
oidinaiy employees, icceiiing no special favouis and cxpectuig none They 
aie^paid the same salaiics as othei men employed on the same woik and letain 
their positioiiS onlj if tlic.r yoik 3 ustifies,it 

It only lemains to add in icgaid to this school that there has alyays been a 
keen demand toi the gitiduates, ot whom ten to tycnt 3 -fi.\e pass out ereiy yeai, 
and that the school has attracted students fiom eveiy sugai pioducmg country 
in the world 

402 The college of Hawaii was established in 1907 by an Act of the legis- 
lature of the Teiritory of Hawaii The 
Su^ar School of the College oj Inwati jts maintenance aie provided 

paitlv by the local and partly liy the Fedeial Government , and the management 
IS vested in a Board of Eegents who aie appointed by the Governor of the Terri- 
tory and aie five in numbei The couises in Sugai Technology foim part of the 
regulai couises offcicd by the College and are designed piimaiily foi students 
who intend to take up active woik in some bianch of the sugai industry The 
college possesses no special cane station oi model factory of its oivii , and the 
piactical tiaimng included in the courses is earned out on the oxpeiimciit station 
of the Hawaiian Sugai Planters’ Association and in the factoiy of the Kahuku 
Plantation 


403 There are two alternative couises m Sugai Technology both of which 


(j) System of iheoiehcal initruction 


last foi foui years, an agricultuial couise 
■which IS intended foi men who piopose to 


devote themseivcsi to cane ciiltjA’-ation and an engmeeimg couise which is intend- 


ed for men who w i&h to si'f c^alise m factoiy ivoik wuth a now to emplo^mient as 
chemists oi engmeeis Both these couises in the fiist two years are identical 


wuth the ordinary agiicultiaal and etagmeeimg couises of the college, except that 
some special woilc on cbomi'Jti'v is included in the enginoeiing couise In the 
last two A’^earo of the agiicultural couise advanced chemistry is studied in addi- 


tion to puiclj’’ agiicultiial subjects foi the reason that sugar production is 
probably moio dependent on chenustry than any other branch of agiiculture 
The students are, theietoie, instructed in tlie prmciples of sugar anahsis, in 
Older that they may be able to carry out tests wuth different varieties of cane 
Hectmes on f-ugai manufacture are also given, as it is considered very neces- 
saiw that an agiicultuiist should knoiv what becomes of the cane he has growui 
The last two '^eais ot the engineering course are deA'oted to work on sugar manu- 
facture and sugar analj'sis, special attention being given to chemistiy 


404 The practical training of the students of both courses is undertaken dur- 


System of practical Uaining 


ing two periods, one of eight weeks during 
the summer vacation at the end of the 


third year and one of eighteen iveeks during the second tenn of the fourth year 
Hilling these periods the students taking the agricultural courses Avoik as student 


assistants on the expenmental station of 'the Hawmiian Sugar Planters’ Associa- 
tion and those talang the engineering course as apprentices in the factoiy of the 
Kahuku Plantation, where they are subieet to the regular' discipline of the 
factoiy "Whilst they ale working outside the college all students receive a 
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stipend of 45 dollars a month and tiavelling expenses which, in the case of the 
engineering students, aio paid bv the factoiy The final examinations aie held 
at the end of the second pciiod of practical tiainmg As at the Audubon School, 
students who pass these exammations leceive the degree of B Sc 


405 TVe have already expicssed the opinion that a Sugar School whinh wiU 
Ztiie? tn wincfi a Sugat School foi pi ovide a thoiough tiaining in agriculture, 
Iwhn khould be established chemistry and engmeeimg should now he 

established in India "We 'Wggest helmv the principles which should he followed 
and the aims which should he kept m view in establishing this school, m order 
not only that it may meet the needs of the Indian sugar industry m present con- 
ditions but also that it may adapt itself to changing conditions, as the mdustry 
develops Wo iceocmse, however, that further enquiry mto the working 
of Sugar Schools in other countries is desirable before the details of the courses 
of instiuction to be given at this school are finall}’- detennmdd We consider 
that the school should form an integral jiait of the Sugar Research Institute 
the establishment of which we have pioposed in Chapter XXTTT There 
is an obvious objection to this , which is that, rf the officers ot the Sugar Research 
Institute have to undertake teachmg duties, then leseaich work will be hampered 


Wo admit the force of Ihis ohieetion , but, on the other hand it must be remem- 
beied that courses in agiieulture with special reference to cane and m sugar 
technologv have a very definite and practical ob]ect For this reason it is desir- 
able that inti actions should ho given by expert offieeis in close touch with the 
details of Iho mdustiy This can only be secured by combming the Sugar School 
with the Research Institute The number of students at the pioposed school is 
not likely to be large, and the proposal we make later in this Chapter for prehmi- 
narv training at agiicultuial and engineering colleges mU elmiinate teaclung of 
an elementary chai actor Iilren if the combination of the Research Institute 
and Sugar School had not the advantage of securing tiainmg of a thoroughly 
practical character, ve should not feel lu&tified m lecomniendmg a separate 
school on account of the heary expenditure vhich would be mvolved 


406 The aim of the Sugar School should he to give a full couise in agricul- 
OlwaclcT of the Iratnteg to be po- 'tuie and technology of such a character as 
mled A^all not only enable students who pass 

through it to take up lunior posts as cheimsts, engineers or field managers 
rnimodiately on leavmg the school but will also qualify them to woik up m due 
com se to the position of managers of concerns rvliich both gaow cane and manu- 
lactuie sugar The reahsation of this aim must be gradual, as at first special 
proMsion for less advanced woik will be required to meet the immediate needs 
of the industry It is probable that at the outset the greater number of applica- 
tions tor admission mil be from liien who are already employed m the sugar 
industry and require a specific couise of instruction m one branch of work only 
such as improved methods of cultivation, methods of miU control or laboratory 
practice The demand for special instruction should, however, disappear as the 
needs of men already employed are satisfied 


407 We regard it as essential, if the school is to fulfil its aim, that students 
TieUvnnary courses at Aqu cultural or admitted to it should have received a 
Engineering Colleges cssenful thorough gioundmg iii elementary mathe- 

matics, chemistry and physics with some pielunmary tiammg m the general 
principles of agriculture or mechanical engineering This trammg can best be 
provided bv the first and second years’ courses at the existmg Agricultural and 
Eng-meenng Colleges , but these will require to be supplemented m some respects, 
as it is desirable that students should come to the Sugar School with a working 
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laiowledge of llie pimciplos of sugai anatysip, the estimation of reducing sugars 
and the constmction and use of the polaiiscope As we have alieady said, tlic 
number of students seeking admission to the Sugai School ^\lll not bo laig'e; 
and tlicie should, m our opinion, be no dilTicuItv in making anangemonts nndei 
ivluch such students would fust be admiltcd to the ordmniy couiscs of an 
Agiicultuial 01 Engineering College and bo giicn some additional iiibti notion 
in cliemistiy and iiliysics We attach special impoitanco to tins ti .lining 
pieliminaiy to the full couise of the Sugai School, and are of opinion that it 
should be iigiclly insisted on in all cases 

408 We coiisidei that the couise at the Sugar School itself should be of 2 ^ 
Courses of tleordtcallratimg at the ''enis’ duration It should commence in 
Sugar School, October and the last tcim ■should end in 

Apiil This mil enable instiiiction to be given dining tliiee ciu‘.hing ‘•ea^ons 
and dining tvo complete agiicultuial seasons fioin phinting to haiie^st The 
sugai indiisti}' consists of two veil defined blanches, the gromng of cane .and tlie 
inanufactuic of siig.ai This dnision should be lecogniscd in the organisation of 
the Sugai School, vhich should have tvo sections, an agiicultural section for 
students vlio wish to specialise in c.anc cultnation and ulfiinatelv to become field 
inanagcis, and a clieinicel and enginociing section foi students vho visli to 
specialise with ,a view to becoming chemists and enginoeis in f.ictonos The 
couises in both those sections mil have some vork in common It is nccessarv 
that a field managei should hn\o sonic knov ledge of engincei ing, mid it is lerv 
desiiable that chemists and cngineois should lia\o some laiov ledge of cane culti- 
vation In both sections attention mil be paid to cliemie'il woik, vliilst m the 
chemical and enginoeiiiig section special impoitanco will be altnelicd to instruc- 
tion in methods ot sugai aii.ahsis and in legaid to the speed mid .icoiuac\ oi the 
anahtical woik lequued in factoiy coiitiol o do not piopO‘«o to oiitoi into 
any gioat detail regaichng the pieciso ii.iliuo of the coni fees vliich should bo 
gn en, since, as wo have allcad^ slated, luithei cnquiiy on this point is desiiable 
Instruction would, of couise, bo given bv means of Icclineb, laboi.itorv work 
and woilvshop piactico at the school, and ve need not do inoic than emphasise 
that piactical voik on the fanii vliich vould bo attached to the school and in the 
lactorv should foiin the most pioimnent foatuie ot the course The loctiirob and 
l.iboiatoiy woik vould dealv illi such sub)cots as the following 

The piinciples of unpiovcd inolliods oi ciiliivation and manuiing and the 
selection of varieties ol cane 

The use and benefits of diamagc .incl methods of cairyuig it out 

A study of the use ol iiiigatioii vatci and methods of applying it 

The chcmistiy of sugai house pioducts 

The analytical methods used in factoiy contiql 

The desciiptivc study of tlic maclunciv used in sug.ai factories 

Theoiies of heat as i elated to ovapoiation, cooling uid condeiibing, mth 
special lefeioiue to the design ol ov.apoiatois and ^acullm pans 

The design of sugar machuieiy 

We considei that, as in.miy modem factoiics aio substituting electric foi 
steam iiowei, the eiigiiieermg couise should mcludo eloctiical eiigmeeiing 
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409 In ordei to provide for the practical training, the importance of irhich 

nf cmpliasised so often in this 

oiision of pYcicttcixl hatmna , 

Chapter, it will be necessaiy that, m addi- 
tion to lecture rooms and laboratories, the school should have a farm for the 
piactical mstiuctioii of the students in the agricultural section and a small model 
factoiy foi that of the students m the chemical and engineering section The 
faim should, m our opinion, ho not less than 500 acres m extent, but this includes 
provision foi the oxpeiimental area required for reseaich m the Sugar Eesearch 
Institute itself The farm will provide cane for the small factoiy, and both 
farm and factory should, if properly managed, be almost, if not entirely, 
self-suppoitmg We have suggested the addition of a factory to the 
school, as we are strongly of opmion that a student can only gam a 
really thoiough Imowledge of all the mechamcal operations connected mth the 
manufacture of sugar by actually carrying them out himself This he would be 
unable to do m a laige factor} , nor would he m such a factory receive sufficient- 
ly detailed mstiuction m regard to the overhauling of machinery and the repair 
and care of the vaiious parts Before a student is sent to a large factory, there- 
foie, we legaid it as essential that he should have proved himself competent m 
the difCeient blanches of the vork of the small factory we propose, vhich should 
be a complete model of its kind, suitable foi purposes of mstiuction m all the 
major opeiations earned out at a white sugai factoiy of commercial size A 
vciy strong leason for the inclusion of a smaU factoiy m the equipment of the 
school IS that factories woiking under commercial conditions cannot afford to 
have then operations hampeiod by the presence of a number of melxperienced 
students Admission of the students of the school to factories ivill obmously be 
much moio easily secured, if they have already received an appreciable measure 
of practical tiainmg We consider that students who have passed satisfactoiily 
through the school should spend the last cane harvest duimg their course at a 
large factoiy If our proposals in regard to the establishment of a Government 
factory are accepted, this will present no difficulty If, however, a Government 
factory is not established, it will be necessary to make arrangements mth private 
companies to receive the students from thb school as assistants In view of 
the value to the sugar industry of a supply of properly framed men, we have no 
doubt that such companies would be wiUmg to co-operate m this matter, as they 
have done in Lomsiana and Hawau As m' Louisiana, the students when em- 
ployed either in the Government factory or m a jiiivate factory should receive 
exactly the same pay and treatment as ordmary employees domg the same 
work 


The final examinations would be held at the end of the third crushmg season, 
1 e , at the end of the practical training m the factory We recommend that a 
diploma should be 'granted to those students who pass the exammation, but 
would suggest that the school should ultimately be affihated to a University, and 
that successful students should then receive the B So degree 


S ummary of Conclusions and Kecommendations. 

(1) One of the gieaUst needs of the Indian sugar indiisUy ts d prppeilif, 
trained staff of chenmal, engineering and agricuUwal assistants 

I • 

(5) The specialised technical inaining which will qualify men to enter the 
sugai indvstiy as competent woiheis should he provided in the country 
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(5) Of the edncaiional inskttihons m othei, cottnijies winch gtvc courses 
of instruction in sugar technology the Audiibdn Sugar School of the Louisiana 
State University and the College of Eaivaii furnish the most instructive 'preced- 
ents for India 

(4) The School for India should piovtde a thorough tiaining in sugar agricul- 
iuie, chcmistiy and cugineenng and sliould form an intdgial pait of the Sugar 
lieseaich Institute 

(5) The ultimate siandaid of training to be aimed at should hd worhed up, 
to gradually with due legaid to the immediate needs of the industry 

\ 

(<?) Ft 10 ) to admission students, should have taken the first two yeais’ 
course of an Agi icultui al oi Engmeei mg College with some additional instiuc- 
tion in chemisky and physics, 

(7) The Sugai School com sc should extend ovei 2% yeais and tiuce oush- 
ing seasons , and should he conducted in two sections, an agncultural section 
and a chdmical and _cnginceiing section, though a part of the tiaining will he 
common to both 

(5) Piaciical field and factoiy wotk should form the most piominent feature 
of the course, and foi this pm pose the school should have its oivnfaim and 
small model factoiy 

(9) The last cane harvesting season of the comse should he spent ciihc) on 
the Government factoiy oi on large pnvate factoiies by anangeincnt with the 
companies 

(10) A diploma should he gi anted to students passing the final examination 
until the school is affiliated to a Univeisity, when the B Sc degiec should b(i 
awaided 
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410 We lja\c now coraplelccl oux cxammntiou of the mam problem that bas 
b 0 v.u bet befoie us and of its subsiduiij I'^sues We liavc sboum, we trust, the 
great possibilities tliat lie before tins couiitiy ns a producer of sugai, and 
I'quulij the great and tbo conceited eftorl that is called foi, m tbe laboratory, 
in tile field and in the factorj, it tlio'^e pos>.ibilitios aic to be realised We have 
indic-iited the tno lundainental lequi^itos for a prosperous sugar industry 
organi'-ation and co opeiation in (lie industrj' itself, and rocogmtion of tbe 
essential coininumtj of intorotts between the grower of cane and the manufac- 
turer of sugar Tbe Ja\a industij with its positiic record of acliiovcnient 
points the one inoial, while the cmpIiuc: Indian iiidustiv with its negative record 
of stagnation points the other We luuc recognised the many difficulties that 
bc-et the industi) in India, and we li'ue framed om recommendations accord- 
ing!}, with a vuv rather to steadv deielopincnt than to an immediate tians- 
fomi'Uioii We cannot conclude our lleporl, liowo\cr, wnlliout a rcfcicnce 
to the strangely distuihcd conditions whidi liiwo pre\ ailed throughout tbo period 
of it* coinpilntioii Qm s'acif-i , but it is duo to the Indian public 

no k‘fs than to <nu selves tint the extraordmnv difficulty not onlj of forecast- 
ing future de\ elopni* nts but cmii of gauging present circumstances correctly 
should be re.ilnotl Oui enquiries and dcliborntions have extended ovci exactly 
Iwehc niontlis , and in the course of that time sugar has been quoted in New 
yorl at ns high a rate as 21 cents per lb and at as low n rate as 7 cents The 
United States of America have roapponrod after many years as competitors 
for the Java crop Estimates for a thonsand ton sugar factory wcic quoted 
at £220,000 in Jntniarv and at £350,000 in Scptcmboi The piice paid by tho 
Upper India factories for tlioir cane Ins risen from 4^ annas to 12 annas per 
maund A large proportion of the beet sugar industry m Europe, which only , 
a few sears ago threatened the very OMStence of the cand industry in Ibis 
country, has been cemipletelj disorganised, and bo would bo n bold man who 
would foretell cither the extent or tbe rale of its rccov*ory Tlio exchange 
value of the nipee has nuclu.ited between such wadoly diveigont limits as 25 
lid and 35 fUd Political and industrial unrest have acted and reacted on 
one another until it is impossible to distinguish cause and eitect Strilvcs among 
coal-miners and rnilwnymoii, among Irauspoit workers and dockers, m the 
elcctneal and the cotton trades, in England, in America, in India, in Java, 
nay, m almost everv maniifnctnnng country of the world, have crowded one 
upon another in this eventful vc.ir Ideas of inioniationalism, of superna- 
tionnlism and of no imlionalifini at all arc struggling to find more 
or less coherent expression , and llieie is hardly a principle govem- 
itig the relations between one country and another which is socurl 
in any sanctitv it ever had These violent stoims have wrapped tho 
industrial future of the world iii a cloud of obscurity , and it is 
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when they weie at then heiglit, and while the veiy facts of oui enquiry were 
being blown hithei and thither, that we have had to found our couclnsions and 
to bvuld on them oui recommendations Given, however, a leturn to ordered 
piogicss, whether under new rules of life oi under the old, we are confident 
that siigai vnll loira an incioasingly impoitant pait of the dietary of the human 
lace, and that India must ho looked to as a large contiihutor to meet this 
need It is -in the film belief that ordcied pi ogress will he resumed that we 
have wiitten , and we trust that thoie ivill ho few to challenge oui confession 
that this belief is the comer-stone of all our pioposals 
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Supplementary Note by Mr. B. J. Padshah. 

I- — GrCNERAIi ECMAEKS 

1 I haw signed the Report subject, of eouise, to the reservation and snnple- 
meiitation of my vaiions notes below on the seveial subjects — of land acquisi- 
tion, relation of the price of cane to the puce of sugar, the licensing of factoiies 
drainage and nrigation, the taiiff, land revenue, the cost of research the" 
stnictuic and functions of the Sugar Board, and weights and measuies 
But besides the special lesciTations theie is one geneial leseivation which 

must he assumed foi all Reports but which it may be worthwhile to make cleai m 
this 

2 It is generally assumed that a Report signed by all ]\Iembeis of a Com- 
mittee should bo taken' as unanimous, and it is so in a geneial sense But a 
Chaptei of a Report has to bo -writlon by some one Meinbci , and however much 
it may be levised m the Committee, the levision will not entirely ehmmato the 
individual spirit of the fiist draft , even if wmids and sentences be changed, the 
structure of the Chaptei as a w'holc and the sequence of sentences and para- 
giaplis and arguments -will still retam the oiigmal spirit It is impossible for 
all ^lombois to be lu total agreement wuth this spirit, unless the Members bo 
all dry-as-dust expeits who have no mind or heart beyond then profession, 
or unless ^Icmbois be taken from the same race, class or vocation This has 
been foicibly brought to my mmd by the concluding Chaptei which, along wuth 
other raattcis, was discussed just before our signatures were affixed to the 
Report The general argument of the Chapter seemed to mo sound, the facts, 
worth pointing out, but if I discussed the implications of every phiase there ‘ 
used, I should have kept the Committee going for a fortnight longer, wffioreas 

it i\as important to release one Member wffio ivas that leiy afternoon leaving 
for England , so I lot the Chaptei go, on obtaining permission to put nr * 
this note , 

3 That Chapter uses such phrases as ‘ Ordered progress,’ wdiich I under- 
stand to moan the icturn of the world to some condition understood as beneficial 
from the present discontents and torments, and implies a preference for methods 
of progress which are remote from what would amount to a transformation 
hlow^ as it happens, these phiases are capable of bemg interpreted m the sense 
that the whole of this Report and its recommendations aio infoimed by the 
atmosphere which considers that all would be right with the world and Cod 
wmuld return to his heaven, if the Excess Profits Tax were abolished and if 
the labour world would cease from striking As my colleaguos say that there 
IS no such implication, I have affixed my signature to the Report very readily ; 
but I cannot shut my eyes to the fact that the reader may mfei such' an 
implication, and such readers as arc not of this way of thinkmg may ohjeot 
to the recommendations of the Committee as reactionaiy because tied to a 
reactionary mental prepossession The whole aigument of the concludmg 
Chapter is only a lament over the incalculable factors presented to the Com- 
mittee, so that the judgment and recommendations of the Committee have been 
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amscd on laige elements of tlie unlaiOAvn So mncli is iiiefutaHc , Imt any 
ludgment on stidces as a weaiion undei llie piesent conditions of industry, 
or any condemnation of present discontents, or the suggestion that biological 
oi sociological progiess is best based on steady even if smaU steps and should 
kivoid Mutation,— these aic piopositions on winch the Committee cannot speak 
■with authoritj^ and which aie entirely beyond their piovmcc They cannot 
assume them, because thcie is no consensus of lespcct-worthj^ opinion ni their 
favour 


II — Statement or the problem 

4 I lealisc the piopiiety of the Committee not committmg themselves to 
propositions about nliich complete assurance of safety is not established, and yet 
it has seemed to me that the obiect of a Committee to nhom a whole question is 
referred is not meieh to examine that question and-io shew what action could 
be taken with safety but also to exhibit nhat problems open out and what 
measuies aie suggested, what are simply arguable and what have been reiccted 
after a balance of arguments The balance may change under diffoient cir- 
cumstances, 01 the balance may appear dillercnt to the statesmen to nhom 
■null belong the execution of the Committee’s recommendations and who may 
have consideiationa entiiely outside sugar to put against the balance of 
[advantages oi disadvantages exhibited by the Committee Noi do I hesitate 
to point out that the problem of sugai does hianch out into touch with the 
piohlems of the poverty of India and oi lural organisation, and it has to h’e 
appioached not moic vith caution than 11101 hope 

5 To me lural ro-organisation would not mean a warning signal Jo keep 
hands off , it would moan to mo an opportunity I would not shed tcais over 
/the alteration! of the lights in land as at present exercised I iionld not forget 
,lliat land is useless except as an opportnnity for the creation of products, and 
(that land is only one element of the opportunity, water, air, science, capital 
loach being a no loss essential ingredient To consider rights in land as un- 
modifiable and as paiamomit would be, therefore, neither just nor piogrcssivo 
This is not to deny the need of tenderness to existmg rights in land nor to 
suggest the degiadation of the status of the cultivatoi But in forbiddmg a 
leconsideration of Land Tenure one may at least make sure that the cultivator 
has a status left to him , that he is not olieady a simple serf of the monoy- 

( lendei 01 lenhei Tlio absolute sacredness of contracts or of propoity rights 
IS a Red Rag waved hefoic now to mtmudate and trample doivn champions 
of 1 of 01m, but the woild has now learnt hettei The origins of piopeity lights 
are anything but sacied , the legal recognition of those rights is founded on 
then utility and cannot prescribe any obligation where tho utility is dni the 
othei side 

6 Where the cultivatoi is not a serf already it is not to he assumed that theie 
as no othei way of maintainmg his status and indeed t>f impioving it beyond 
that of blessing the established usage It is surely a question of balaucmg the 
advantages of ptoposed changes mth the advantages of the piesent , and, if 
there be objections to alternative courses, it is not to be assumed that the es- 
tablished method is fiee fiom objections I admit the obligation to exhibit the 
practicable alterations to the piesent systelns of Land Tenuie, and I have laid 
them before tho Committee I would, theiefore, attack the piohlem of sugar and 
,be picpared to Suggest tho neeessaiy changes in. Land Tenure wheiovoi the exist- 
ing incidents of that tonuie are adverse to the establishment of laige sugar 
factories 
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7 And, if I uige tlie statesmen of India to lie open-mmded about Land 
Teimie, so would Inrge them to be open-minded regaiding tLe piovision of water 
facilities The Iiiigation Department is presumed to be lun as a business 
Dejiartment But is it Why should the value of all commodities, including 
rights in land, change and yet water rates be saciosanct ? Why should it be 
possible to olitain Us 45 an acie for migation in the Deccan and only some Ks 7 
m Noithern India Why should land revenue be a fixed shaie of the value of 
the aggiegate product ?And nhy should water rate be independent either of 
the price oi of the amount of the product ? Why should it be mdependent of 
the amount of natei required for diffeicnt crops ? And, to look at the othe^ 
side of the question, nhy should Government, conducting a busmess Depaitment, 
fail to ensuxe regularity of supplj’" without which sugar at least is suffeimg ^ Why 
should Government be at libeity, as in the Deccan, to waterlog land on canals 
and damage piivato pioxJtrty ? Why should not Government supplement 
the provision of canal walei nith wells and reservoirs, or thiough the 
saving of waste by the lining of canals ? It is true that such supplementation 
would cost moiiev , but, on the othei hand, this supplementation would bring 
advantages to the cultivator who would presumably be sensible enough to he will- 
ing to pay fox tlio'Je advantages Why shoxxld not there be a decentralisation of 
watei supply, so that the Irrigation Department may supply in bulk to local 
bodies on xvhom xvoiild devolve the distiibution of water to indmdual culti- 
vators ^ Why should not tlicro be a sort of Whitley Councils constituted by 
scllei and buj er alike so as to adjust the difference's betxveen seller and buyei of 
such unequal economic strength Why should not there be a constant unbend- 
ing of the Ii ligation Depaitment to considei sympathetically the grievances of 
irrigators who have been compelled to foim themselves into an Iriigatoi’s 
Association Wlij xvere not the profits cf the Irrigation Department constantly 
converted into now capital foi new canals if, as in times of stringency* Govern- 
ment are un.iblo to find funds " Why is not private enteipiise invited to co- 
operate and divide with Government surplus profits over guaranteed dividends ? 
Why shoxxld Iiiigation Schemes be shelved, as I was informed they have been in 
the Madras Presidency, because at the present rates, which the cultivator might 
be uulling to double or treble, the canals cannot pay owmg to the much higher cost 
of building them since 1914'? In othei xTOids,iif irrigation had been done by 
a piivate Company instead of by Government, that Company would have been 
conceded supeiior lights to the cultivatois, because security of water supply is 
so much more essential than mere soil On the other hand, if it had been a pri- 
vate Company which had supplied water, its obligations to do its utmost to 
branch out and give all the canalliiig or xvell-buildmg necessary, and to do its 
utmost by supplementation of iriigation to secure regularity would have been 
consideied indisputable, and would have been imposed' on the Company by 
Government as inexc Government and not by Government as a business body 

8 I wish to impress on those who xvill have the applymg of the mformation 
contained in this Report not foi a moment to forget that the sugar mdustiY 
has in it many unique features which the familiar mdustries — ^textile oi metaUui- 
^cal — ^have not The manufacturei of sugar is far moie dependent upon the 
cane-gaower in his neighbouihood than cloth or steel is dependent upon law 
cotton or ii on-ore in its neighbourhood Cano deteiiorates in tianspoit and the 
factory has to be in the neighbouihood of the cane as no other industry needs to 
be in the neighbouihood of its raw mateiial Again, the manufacture of sugar 
has to be seasonal during the haivestmg season oLcane If cane be not regularly 
fed to the factory, and the factory not kept fully employed night and day, capital 
and labour charges become prohibitive Agam, all the advantages of modem 
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sugar manufacture aiise fiom production on a laigc scale Tlie factory, tlicrc- 
foie, lias to Gonhol cane from a sufficient aiea m its neigliliouiliood In the 
absence of the most developed commmiications the area on -which the factory 
depends has to be compact, -wheioas Avitli the piesont system of Land Tenure, 
■with small holdings contmually sub-divided in each genoiation and each small 
holding consisting of half a dozen patches, the leqiincd compactness is unattam- 
able If, in addition, anybody bo fiee to entci any cane area, the amount of cane 
that can get into a factoi}’- AVill bo so small as necessarily to piohibit the sinking- 
of laige capital in an economic factorvi 

9 No progiess can be made Avith the. understanding of the real problem, 
unless the advantages of Lidih. foi sugar aie definitely stated and unless one 
discovers avIia’-, Avith all those advantages, Lidia is still a counti}’ importmg 
sugai Lidia is said to liaA’-e had dining the last ten vcais an average of over 
21 million acies under sugai cane and somothmg like tlned millions m the 
year 1918-19 She is said to have laiscd 31 million tons of cane annually, 
of Avliieh some 26 milhon tons maj’^ be said to have been conveitcd into gur. 
Thus she has had not fai shoit of 2} million tons of cane gur annualh' of Avhich 
tliiec-fouiths has been diioctly consumed as gui, vhilo the lomaining onb- 
fouith has been converted by JJiaiidsai? uito sugai and molasses Thus, the 
total annual consumable output of India aveiagcs as 1,800,000 tons of edible 
gui, directly consumed as confcctioneiv, 2o0,000 tons of sugai made by 
Khavdsats and about 250,000 tons of molasses and about 30,000 tons of sugar 
made m factoiies Li addition to this India manufactuies pahn gui and 
sugar to the extent of some 300,000 tons in all^ and inipoits an avciago of 
OA'-ei 600,000 tons of sugai fiom abioad, though in one ycai she seems to have 
imported as much as 900,000 tons Koughlv speaking, then, Lidia’s consump- 
tion may be taken to bo two million tons of gui and a million tons of sugar, 
and she null need laigo quantities of molasses foi conioision into nmi, for 
cattle food, foi cane manuie on sandv soils and foi si^eetening tobacco Molasses 
may A^et become a diiect human food oi swcelenci of human foods Fiom 
these figuies it would appeal that India has the laigcst aiea undci cane — six 
times as much as that of Java — is the second laigcst consumer of sugai, and 
IS one of the laigest impoitcis of sugai Yet the sugaicane aiea of India 
is baldly moie than 1 pci cent of the total ciopped area, and, except in the 
United Pro-viiices (3‘} pel cent ), in no Piovmcc does it exceed per cent, 
of the ciopped aiea as compaied Avitli some 3 pei cent iii Ja\ a. In Java lecently 
a Government restiiction has boon placed on enlaigmg the sugaicane area, pro- 
bably m the mterests of food ciops , and it is, of com so, important that any 
extension of the sugaicane aiea in Lidia should not tieiich 'on the food ciops of 
oui country 

10 On the other hand, it is nocessaiy tliat Lidia in her o-wn mterest, and also 
in the mteiest of service to the ivoild, should veiy consideiably enlarge her sugar 
production Wlien the price of sugar today in India is "about 50 per cent. 

over the vorld iiiicc of sugar it'is time to 
^Es 31 per trannd at Calcutta ^ Avlictlioi something should not bo 

— 6 as per Ih, against 7 cents per lb to stimulate local pioductioii to re- 

quo'ation in the USA. ducc the piice to the Indian consumer. 

AVhen the recent Avoild puce of sugar has 
been about five times the pre--war -world puce, it is time to investigate ivliether 
somothmg done m Lidia may not brmg leliof to imfoitmiatc faimlies all over 
the Avoild to whom sugar is almost a necessity of life The puce of sugar in India 
cannot be reduced appreciably below the Avorld price of , sugar, since sugar would 
always be exportable to earn the higher puces abioad The only way to cheapen 
Indian sugar is to cheapen the world sugar which cannot be done unless and mitil 
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production of the "world sugar is brought to the le'vel of consumption at the re- 
quiied cheap piico, and the most hopeful way of enlargmg production is the 
enlaigement of cane areas in India and impronng India’s agncultural and 
manutactuung piocosses The pioduction of sugai in the world 3 ust now is 
20 per cent below the pre-wai production laigely due to the slumhage of the' 
beet sugar that used to come fioin Cential Euiope , but it has been estimated 
that by 1932 the total consumption of the world should not he below 32 million 
tons, if siigai could be pioduced -within the means of families with moderate 
incomes This estimate is piobablj'" conscivative, as it expects the gio"wth df 
consumption in the jirincipal sugai consummg areas aceordmg to the old late 
of giowtli, and most piobably ignores the new consummg centies of the world 
like Clinia and the bondan and the pool all ovei the woild Therefore, as a 
matter of business, all teiiitoiics which have aieas available for the cultivation 
of sngaicanc should bung ihem into use as lapidly as possible in older to relieve 
the burden of the high price of sugar, and~to stimulate consumption of an iml- 
poitniit nouiislimg article Our mam Report consideis what available areas 
there arc for extension in India which can ho looked to for new production of 
sugar Reclaimed "jungle tiacts in Burma and Assam and canal tracts in the 
Punjab and in the Beccan between them promise large extensions The new 
Sarda c»inal m the United Provinces is calculated to brmg 100,000 acies addi- 
tionallv under cane m that Province The canal districts of the Punjab cbuld 
most probably bring 200,000 acres under cane, if projected extensions and new 
works aie earned out Hmrdrcds of thousands of acres ui the Bombay Presi- 
denev, and tlic reclaunod forest lands of Burma and Assam maj'' easily, "withm 
the next 30 rcais, piovido half a million new acres under cane It seems not a 
wald estimate that, with a favomahle conjunction of circumstances, and "with 
proper ontorpiisc and organisation, half a million to a million additional acres 
mar ho brought under cane cullivatron in India "vi'hich, properly developed, may 
mean a million to throe million tons of additional sugar nnnuallv 

11 But ibbrease in production of sugar may also result from organised 
improvement m piosont cultivation The present jueld of cane per acre m India 
IS the lovest m tlio world The average yield for all India is one-third of the 
best done on Government farms such as vShahjahanpur and Manjii, and m 
Northern India the mold per acre is much less than the yield m Southern India 
The difference is partly due to climate, 'Northern India being sub-tiopical and 
.Southcmi India being tropical, but it is also due to diffeience m processes of 
cultivation The deficiencies of soil and climate ai e in a lai ge measure capable of 
being made up by science and capital , for example, deficient lamfall can be 
supplemented by irrigation fiom canals and rvells, and the chemical deficiencies 
of soil might be supplied by fertihsois , and also scientrfic mvestigation 
shews that, partly by breeding and partly by acclimatisation, new varieties of 
cane could be introduced mto tracts wheie they have not been tried before It 
has thus resulted that there is moie cane grown m the Noith of India than 
m Southern India, and it is worth while onquii mg whether the drawbacks 
of fiost qnd short hot seasons cannot, m the North, he overcome by such 
expedients as at Peshawar have been successful under the guidance of 
Ml Robertson Brown— expedients called wmd-iowmg and clampmg 

3 2 It seems a not unsafe estimate to suirpose that, on the present areas m 
the North, the quantity of cane raised might be moieased by one-third and that 
the quality of the cane orvmg to the iiitroductron of ne-y^ varieties may raise the 
sugar contents resnltmg from impro"ved processes altogether by a half That is 
to say, the sugar equivalent of 13 imllion tons of the present quality of cane, or 
say about 8-900,000 tons of sugar would be m prospect, which might be raised, 
L3ISC 



322 SUPPIiEMENTABY NOTE BY MB B J, PADSHAS 

to a million tons or more, if organised campaigns, as m the Deccan, should 
save so much of the cane now destroyed by wild animals, or should save the 
cane now lost by disease 

13 The production of sugar mav also be increased by releasmg some of the 
cane now reqmred for gur through an improvement in the gur processes, ah'd 
also by makmg sugar direct from cane by the most approved processes instead 
of makmg it from gur In Chapter XVII the savings of sucrose which can 
be effected by convertuig cane mto law mateiial for large, numcious, up-to- 
date sugar factories have been considered I agree ■with the Chapter as far 
as it goes, but it dobs not go far enough The conclusion of the Chapter 
of a loss of a million tons of sucrose or more calculated as in that Chapter 
as ansing from the existmg cane bemg converted mto gur when it might 
with much pecuniarj’’ advantage be converted mto sugar is both mteiestmg 
and instructive It is particularly instructive because there is some reason 
to believe that the consumption of gur in India per head of population is 
not a fixed quantity , that for many pin poses there is a tendency to sub- 
etitute sugar as a sweetener for gur, and that m Northern India the sub- 
stitution will go very far as the means of the population increase But I do 
not agree ivith the Committee that money calculation of this loss could not have 
been mstructively made, and, thciefoie, I supply what the Committee have 
omitted As the calculation would anyhow be very approximate, I shall take 
only round figures, and I shall make my assumptions clear — 

(a) that nearly all the present cane is, m the first instance, converted 

into gur or rab , /• 

(b) that of this quantity 700,000 tons is refined mto sugar by country 

methods by small people , ' 

(c) that 1,800,000 tons of edible gur will still continue to be made, but 

by bettor methods of milling and at lower cost, from four-fifths of 
the cane used for present extraction of gur, so that 3 million tons 
of cane could piobably be leleased for the manufacture of sugar m 
factories winch, with an extraction of 8 per cent , would mean 
million tons of vhite sugar added to the prod,uction of the country 
without any extra cost , 

(d) that the caiie from which the 700,000 tons of gur or rab is made from 

which the Kliaiulsar malces sugar by country methods would, if 
taken mto factories, make probably 700,000 tons of sugar instead 
of 250,000 tons as at present, that is to say, would add 450,000 tons 
of white siigai to the production of the country 

Therefore, if the system of Land Tenure m the country permit the putting 
up of large factories and if the leqiiisite enterprise, capital and science bo forth- 
coming, the modem method ot attackmg the sugai problem would in India with- 
out the addition of a single acie of cane lands and mtliout any impiovemcnt m 
methods of eultiyation continue to give the present supply of gui and add 700,000 
tons of white sugai to the production of the country vithoiit extia cost 

14 This, it seems to me, is a more msti active an'd imderstandalfie method of 
statement than the Committee’s statement m the Chapter (under review that 
the present methods of usmg cane mvolve a loss of a million or a million and a 
half tons of sucrose Noi is it a wild assumption that the addition of 700,000 
tons of white sugar to the market wall not appreciably affect the pi ice of sugar, 
or that, since the consumption of sugar m 1932 may be double that of to-day, 
the price of sugar may be safely estimated at an average of Es 12 poi maiind 
or Es 330 per toU Takmg then Es 330 pei ton as the puce of white sugar 
on an average of years to come, we get the result of a saving of Es 23,10,00,000, 
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in round figures Es 20 crores, a year from clianges m tlie metliods of 
anakmg sugar m India and brmgmg them up-to-date mthout improvini; tlie 
piesent quantity and quality of cane If the price of' sugar at the time of 
Smting had been talcen, namely, Es 31 per maund, or Es 850 per ton this 
saving would have amounted to over Es 59 crores a year 


-• suggested that this gam will be reahscd m the year 1921 or even 

m the ye^ 1931 What is msisted on is that, if courageous remedies be applied 
to Land Tenure and if all that can be done to encourage the newest methods of 
factoiy production of sugar be not omitted, the annual mcrease of income to the 
country from factory improvements onW and disregardmg agricultural improve- 
ments should run mto tens of crores * 


16 To brmg mto play these improved factory processes for malang gur or 
' -sugar, large plants have to be laid dovm mvolving a lock-up of capital which 
would be foolish unless a regular supply of cane is made secure to the factories 
For this secure supply it is necessary to make conveip.ent transport and agricul- 
-tuial organisation Other sugar countries have the capitalist farming system 
^vhere the capitahsts being substantial men may be trusted to picked up Imow- 
ledge which is profitable to them and to apply it because they have the means 
In Java regular supply is secured by the factories themselves conductmg cultiva- 
tion, usually by lenting lands from the small cultivators In India nearly every- 
;where there is a complexity of land tenure which leaves the control of cultiva- 
tion in incapable, unthrifty and impoverished hands There is not the knowledge 
of the newest processes There is not the knowledge of the cane to be obtained 
-from pursuing these processes , there is the small men’s view of drivmg the 
hardest bargain and suspecting any concessions made, and the cultivation of 
cane itself is very scattered The cultivation is made by borrowed money which 
usually does not exceed tuo-thirds of the sellmg value of the rights of the culti- 
vator When costs of cultivation mciease, as they have recently done, the selling 
value of the cultivators’ rights does not immediately follow suit , and the cost 
may easily be more than what the cultivator can borrow, or furnish out of his 
own pocket, so the newer processes of manuring, watering and deep-ploughing 
do not easily come into force 


17 A factor not to be ignored is that the mcreased wealth which the new 
organisation may create should not be allowed to go past the cultivator whose 
social and moral condition a portion of the wealth would so much improve An 
estimate made by me would seem to shew that in Java the production per acre 
last year might be worth Es 2,800 (on the basis of the guilder being taken at 20 
annas) of which less than Es 800 remamed m the country and the Es 2,000 or 
more per acre went as dividends on capital chiefly coming from Holland Seemg 
that there were 400,000 acies under sugarcane cultivation m Java, this would 
mean Es 80 croies sent last year as a tribute by Java to Holland These 
Es 80 crores would have meant an addition of Es 20 per head of the popula- 
tion of Java It IS, of course, perfectly proper that the factoiy which in 
Java produces twice or three times the cane per acre that the cultivatmg 
owner would Lave done should benefit to the fullest by the result of its own 
skill and enterprise At the same time, it seems not unessential that the 
cultivator should have as large a share of the good fortune ill puces brought 
about by war and scarcity, or at least that the community as a whole should 
liave the largest sliaie of tins good fortune Hence, I haie added a section 
showing how the puce of cane can be regulated so as to bring the largest 
yield to the cultivator mthout impaiimg the just piofits of the factory Since 
results m India have to be obtained by organisation, the oigaiiisation should 
aim at social lesults some of vliicli have been indicated above Thev aie that 
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the conmiunitj’^ should have cheaper sugar and in larger amounts per 
head , that this cheapness should he ensuied by India exporting sugar 
and thus cheapenmg the woild price of sugai , and that the income per 
head of the country should be enhanced by vastly mcreasing tlie pro- 
duction of sugai without ticncliing upon food crops, combmcd with an orga- 
nisation, co-opeiatne oi con ti actual, winch would give the bulk of the inci cased 
pioduction to the eultivatoi It may be furlliei mentioned that, as the sugar 
factory has to bo in the midst o^ the cane, in its veiy natuie it has to be ui thd 
midst of luial sunoundmgs It should help to urbanise the counti y-side, as 
contiaiy-wise it would luialise the factoiy tovm Again, smce cane is one of 
the Cl ops in a rotation cjcle, cane cultivation should be co-ordinated vitli other 
cultivation , and tins co-ordinntion not only moans more scientific agiiculturO 
but moie co-ordmalcd maniifactiii e, if the pimciple veic giaspod and acted 
upon It seems possible not only to lotato cane Avith othei ciops but to secure 
fuithei co-oidination by juxtaposing oil cake manuie for cane side by side witK 
the cane fields Pinallv, tlieie arc tracts in the countiy whore the palm is the 
only piofitablc crop If oiganisation could make a much larger use of this law 
material of sugai, there w'ould bo a stdl furthei laigo supply of sugar in and from 
India 

18 As the sugar mdustry of India has to bo considered partly from 
the Indian point of view and parti}' fioni the woild pomt of view, 
paitly as India supplying its oira wants and partlj' as India snpplj'tng 
the woild’s wants, so also the puielv Indian aspect has to be consideicd 
from two points of view the all-Inchan aspect and the piovincial aspect The 
people of one Province aic not diicctly eniiehed hj the growth of cane and manu- 
faetuie of sugar m anothoi Provmco, though India ns a whole is enriched , and 
prkivmcial departments of agriculture will find it necessary to pay attention 
to cane to enrich their Province', even though cane might bo more profitably 
grow and of bettei qualitj'- in other Piovinccs The various draw'backs of 
the agricultural pioblem of sugai have been dwelt on in the chaptois of the 
Repoit describing the agricultuic of cane m the vaiions Provmces It has been 
remembered there that cane is the largest factoi ui the manufacture of sugar 
and that land oi soil is only one nccessaiy factor of cane , that water is its life- 
blood as it is of no othei ciop , that it is not supplied usually by the cultivator j 
that cane may be spoilt by bad diainago, and that diainage is not an opeiation 
which a small cultivator can undertake himself oi oan iindeitake w’lthout relation 
to lights of othei eultivatoi s and other lands 

19 In the yeai 1917 the United States Department of Commerce published a 
brochure on the cane sugar iiidustiy, giving valuable information legarding 
the agiicultuial, manui actui mg and inaiketmg costs in Hawaii, Porta 
Rico, Louisiana and Cuba Agam, in the present year an Austialasian 
Royal Commission on sugar has produced a report regarding the condi- 
tion and cost ol sugar production in New South Wales and Queensland These 
penult a comparison ivith conditions m India, and I submit below' some notes 
which I have taken The figures aie round figui os — 

For seveial 3 ears before the war the production of beet sugai ranged from 
40 to 51 per cent of the total manufacture of sugar The largest pioduption 
appears to have been 111 the year just preceding the war when cane sugar was 
54^ per cent and beet sugar 454 iiei cent , the, total production of sugar being 
somew'hat less than 20 iiiilhon tons Of the cane sugai the island of Cuba fur- 
nished about 26 per cent and British India 23 pei cent The United States is 
Sard to be a consumer of about one-fifth of the entire 'estmiated amount of sugar 
produced m the world, but the per capita conumption is lughset m Denmark, 
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fiQ Kingdom folloYraig mth 93 lbs , the United States mth 

89 lbs and Switzerland mtb 74 lbs The average of all Europe is 37 lbs The 

lowest consumption is that of Greece, 8 lbs If the production of British India 
he taken as in the report as 2| million tons and, if ^ nuUion tons of import be 
added, the total consumption of British. India would be 3^ million tons which 
-would bji piobably one-hundredth of a ton or 22 lbs per head of the population 

The average cane production per acie in Hawaii is 44 tons , in Poito Rico 
204 tons , Louisiana IS tons , in Cuba 21 tons , in Australia 18 J tons , in India 
it would probably be 10 tons The avei age sugar yield pei acre of cane was 11 OOC; 
ro« m Hawaii 4,500 lbs m Porto Rico , 2,600 lbs in Louisiana and 5,000 lbs’ m 
Cuba The highest pioduction was 16,800 lbs m Hawaii and the lowest was 1,800 
lbs in Louisiana (The gur production in British India may be taken to 
be a ton pei acre and haidly any sugar factoiy gets more white sugar than 
this, if so much, amwrhere mi Noithem India ) The tons of cane required 
to produce one ton of sugar were 8 in Hawaii, 9 in Porto Rico, 14 m Louisiana, 
SI in Cuba , the best m British India would be 12J and in some cases 20 


The avei age cost of cane at Mill per ton was m Hawaii ^4f , in Porto Rico 
$4^ , in Louisiana ?4J , in Cuba $2i , which converted into rupees at the 
then exchange of Rs 3 pei dollar would be respectively Rs 14, Rs 14, Rs 13, and 
Rs 7 Li Java today it would probably be Rs 10 per ton and in British India in 
tlie year befoie the war it might be Rs 7 In Queensland it is said to be 28s a 
ton, the reason being that only white labour is permitted for the groivth of cane 
and the wages of agiiciiltural labour are something like 15s a day as oontiasted 
with loss than 8 aiuias m rural India A protective duty of £6 per ton of sugai, 
if wholly given ovei for the benefit of cane, would amount to 14s a ton As it 
happens, the sugar duty in Australia has recently been meffective, the contiol 
pilce mthin Australia bemg lowoi than the woild price, sometimes bemg as low 
as a half of the uoild price 


The aveiagc cost of the cane used to make one ton of sugar was $38 in 
Hawaii , v$41j Poito Rico , $60 m Louisiana and $20 J in Cuba In the best 
Indian factorj it uould be Rs 85 just before the war and might be Rs 170 today , 
in Java today it would be 90 guilders 

The ratio of the cost of cane to the total of all the sugar production cost was 
in Hawaii 80 6 per cent , in Porto Rico 76 75 per cent , in Louisiana 75 7 pea: 
cent , in Cuba 68 6 per cent and m Java and in India before the war it was prob- 
ably 70 per cent In Queensland too the price of cane to the factory was 325 
and, as 9 tons ot cane went to one ton of sugar and the controlled price of sugar 
was £21, the same ratio of 70 per cent of the agricultural cost to the total cost 
may be observed Of the agricultural cost the fertilising cost vaiied from a 
maximum of $42 i in Hawaii to $21 m Cuba , irrigation varied from $68 in 
Hawaii to $2 in Cuba per acre 

The average wages lu Hawaii were about a dollar a day , m Porto Rico two- 
thirds of a dollar , lu Tjouisiana tbree-fourtbs of a dollar , m Cuba $ 1 J In 
India manuring per acre would cost about Rs 100 , irrigation costs vary from 
Bs 5 to Rs 9 aero in the Punjab to Rs 45 an acre m the Deccan Agricultural 
wages may ho taken to be about annas 8 to Re la day 

The harvesting and crushmg season extends from 208 to 306 days m 
Hawaii , 130 days m Porto Rico , 60 to 90 days m Lomsiana 156 dys m Cuba , 
126 days m Java In India the season may he taken to be 90 to 120 days 

The period of growth of cane from planting to harvestmg averages about 
21 months m Hawaii , 12 to 18 months m Porto Rico , 9 months m Lomsiana ; 
12 months in Cuba , 10 to 18 months m India 

40 
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20 It would seem, tliciefoie, that India has the largest acreage under sugar ; 
that it contests with Cuba the primacy in pioduction of sugar , that, wdiile its 
consumption per head is veiy loiv, yet its aggregate annual consumption of sugar 
is only exceeded by the United States and exceeds its oivn production by some- 
thing like 25 per cent The conditions of climate and soil undei which su^r 
is grown in India vaiy immensely fi om the fiosty conditions in the Frontier Pio- 
vince to the veiy high tiopical conditions in Southern India and Burma, ]ust 
as 'Outside India they vary fiom the sub-tiopical conditions of Louisuma to 
the -very tiopical conditions of Java and Cuba Outside India cane is grown in 
the highly and distiicts of Hawaii by irrigation and is independent of rainfall. 
In Cuba the cane ciop is growni almost entirely by lainfall duiing the regular 
rainy season of foui months Again lime seems to be the most piized constituent 
of the soil 111 Older to neutialise acids 'which are generated in the natural decay 
of vegetable mattei in the soiFand- which, il not neutialisod, both preient the 
growdh of bacteria -which lender a^allablc the oiganic ma tonal m the soil and 
reduce the supply of .ivailablc nitrogen on which sugarcane is dependent for its 
best development The Cuba lands aie laigeh denved fiom lime-stone, and, 
therefore, are independent of lime feitibscis In India soil and rainfall vary 
very largely and cane is capable of growth onlv in so fai as the natural deficiencies 
can be supplemented by iingation and ferliliseis , but since India is a pioneer 
in iriigation and since fertilisers aic a maltci of intei national 'science and can 
be imported and since the jneld pei acie in India is small ownng to recognisable 
and remediable causes, ’’nice the cost pei ton of cane, even under present condi- 
tions of low capital and bad science, is not the most nnfin mii able m the cane- 
growriig countiics , since the whole cane acicago m an> tiopical Indian Pioimcc 
does not exceed i pei cent of the whole cropped aioa as compaicd wuth 3 per cent, 
in Java , since un-icclaimcd lands exist in abundance m soveial Provmces rvliicli 
could be brought to thd ciiltivation of cane and since the conlmiious opqtung 
of new canals will make it profitable foi new cultivators to grow cane , since an. 
enteipnsing Ooveininent and even more cnteiprising capital aie leady to look 
aftei commuiiica lions w'herovei they aic piofitable , since canal iiiigation can 
be piofitablv supplemented everjwvheie 1w masoniy and tube-w’clls, the pioblera 
of glowing cane and, tlierefoie, of factoiy sugai is dislmctl)’ a hopeful one If 
this hope be lealised, not onlv wall theie be a consideiablc increase of produce 
pel head m India but also the equallv impoilant mattei, namely, reduction of 
puces to the cnormoas number of sugar consumers m India coinciding with the 
reduction of the world puces of sugai Taking an Indian family to be a lariiily 
‘ of 34, the average (onsiimption of sugar per family would be neailv a standard 
maiind per year, which at present costs Rs 31 and is three and a half times the 
pre-w'ar cost The relief to poor families whose annual mcomejbefoie the war 
did not exceed Rs 100 seems woith while The agiicultuial problem of sugar 
touches the pioblem of the poverty of the conntiy and, though nothing that can 
be looked for from sugar alone will abolish poverty, jet there is hope of reducing 
the iigoui of poverty partly by leducmg cost of living, more largely by added 
(agricultural mcome Though half the pievious poverty be poveitj’- still, and re- 
grettable at that, yet it is gieatly reduced poverty, and that is worth trjung for 

21 Any recommendations wdiich puipoit any adequate solution of tho 
, problem must contemplate bringing iicrv areas under cane cultivation, the 
improving of the yield on existing areas, partly by new irrigation construction, 
and pailly by remedying the irregularity of water-supply, and also by researches 
and demonstrations of new vaneties of cane , improved processes and 
extirpation of disease and extention of communications They wall also refer 
to remedies against frosty conditions or deficient humidity of climate They 
wiU also mvestigate what re-orgamsatiou of mini mdustry wmuld. be necessary 
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to give oppoitunity to OigaiusatioH and Enterpiise to play their, full part 
au the contemplated immense extension of cane 

III — The magnitude or the problem 
22 It has been seen above that — 

(a) 700,000 tons of white sugai a year can be additionally manufactured 
' by improved processes of gul nialung and by abandoning the 
couiitiy metliod of making sugai , 

(Jb) that a furtbei million tons of sugar could be made in India by improv- 
ing the vicld and quality of cane fiom the existing cane lands , 

(c) that fiom half-a-million acies to a million acies of new lands might, in 
duo course, be put undei cane, if factories be forthcoming to ivork 
them, yielding anythmg fiom a million to 3 million tons of addi- 
tional sugar "We may, theiefore, say that about three million 
tons of additional sugai per year could be made in India, if capital, 

' science, couiageou's statesmanship and enterprise were foith- 

coming It lomains now to ask whethei it vould pay to produce so 
much new sugai in India alone, and if it would, what aie the 

r conditions under which new cultivation, impioved processes and 
up-to-date factor ics could be created 

The Report has shovni that the best use of land for sugar would be the pro- 
_duction of c^inc toi siipplv to laige faetoiies ciushmg about a thousand tons of 
cane a day Assuming such factoiies, the Balance-sheet shews that thej^ would 
pay 10 pel ,ccnt on itho capital, calculated at about Es 700 per ton of sugar pro- 
‘diicod, Avhen thepiico of sugai is Es 32 a standard maund, and would natuiaUy 
pay much more, if the pi ice of sugai bo Es 20 a standard maund, or as now Es 
31 a standard maund, oi Es 40 a standaid maund, the price sugar once touched 
last summer The capital assumed, Es 700 per ton of sugai produced, is at least 
thioe times as gieat as the capital which would have sufficed before the war, that is 
to sai’-, if a thousand ton sugai factory had been ciocted m India before the war, 
it would have paid 40 per cent even when the puce of sugai fell to Rs 12 ti 
standaid maund It is not unlikely that, if the puce of siigai should fall to 
Es 12 n standaid maund, the price of machineiy and other things too would 
fall propoitionatelj’- , but nothing definite can be laid dovm as both the pi ice of 
macluneiy and the price of sugar will depend on erratic mcalcul- 
' able factors such as exchange, deflation of curioncies and an arrest 
in 'the giovung costs of production In Java, for example, the cost of 
1 production in 3921 is estimated to be tivice as much as it was before 
^the y ai , but it can be more oi less confidently asserted that the costs of produc- 
tion in India ivill not be affected to a gieatei degree than those in Java or Cuba, 
and that, if factories be planted in the consummg centres in promising cane 
areas, their costs would not much exceed the costs of Java sugar delivered at 
those centres In view of the increased world consumption of sugar that would 
result fiom lowermg of prices to Es 12 and in view of the mcreased consump- 
tion per head of the population of the world that looks Idiely, one does not expect 
prices to go below Es 32 a standaid maund for any long period of time, nor must 
W'e be apprehensne of any staggering blows to cane sugar from substitutes 
for cane such as beet or palm or malt Beet is much more Idicly to be affected 
by the growing scarcity of fuel, and in any case the panic mto which people are 
put by the discovery of substitutes is not always 3 ustificd Even .sjuithetic 
indigo has not ruined natural indigo G-as illumination still surtives elec- 
trical illumination , coE is still rismg m spite of fuel substitutes Therefore 
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it IS not a too sanguine view to take that, if the conditions foi the production 
in India of an additional three million tons of sugar a year he present and taken 
advantage of, it v ould pay the country to produce this sugar 

23 How much is involved m the production of an additional three million 
tons of sugai If capital he taken, as above, at Hs 700 pei ton of sugai pio^- 
duced, this would mean over Es 200 crores of capital for factories only If' 
factories seek to control land producing cane, leavmg the land for rotation in the 
hands of cultivators, it might probably be necessary to contiol li million acies, 
and the control may mean an additional capital of about Es 50 cioies invested m 
land and maehineiy A great deal of new irrigation and drainage works would 
be required to bung the lands into the best use, and peihaps we may assume 
Es 100 Cl ore « to be the cost of the new canals which will irrigate not only the 
cane lands but also ten or twentj'^ times that acreage of other crops A large 
additional amount ivill have to be spent on openmg up commmiications , work- 
ing capital both for agriculture and manufacture would have to be added The 
value of the product would be, at the lowest rate of Es 12 a standard maund, 
about Es 100 crores a yeai, and would be about Es 350 cror'es, if the highest 
puce leached bj'' sugar be taken It is to be feared that it is fai too sangume 
an anticipation that all this capital would be forthcormng Though the re- 
distribution of wealth caused bj’’ the War upheaval ma}’- have, last year, leleased 
about Es 100 ci oi es of the accumulated wealth of the country for capital invest- 
ments, yet much of this has already been ear-marked for the now 'Companies 
floated , and, aftei all, Es 100 crores is only a fourth of the Es 400 crores Esti- 
mate above as required, and the sugar demand for capital would be only one of 
the many demands for capital in India In the present financial condition bfl 
the world, as levealed at the Brussels Conference, m spite of the recuperation of 
Belgium and France and, to some extent, of Germany, one may not exp'ect much' 
help from Europe or America, and it is to be noted that, if the capital cost of S 
sugar factoiy be now three times as much as it was before the War, the mterest 
charge per cent has practically doubled, so that the capital charges per ton of 
sugai must now be taken to be six tunes what they were before the Wai If, 
indeed, the peasanti}^ of India had been like the peasantry, say, of Fiance with 
capital of its own, financial genius might orgamse that capital into co-operative 
agricultural and manufacturmg Corporations, and much of the problem might 
be solved rather rapidly , but the Indian cultivator is financed by thb money- 
lender, and the genius for co-operative finance is not m the blood of the people 
We may take it then that the factor of capital mil unpose a showness of speed 
on the sugar development of India 

24 Further, the mtroduction of improved processes of cultivation, 
new varieties of cane and neiv areas for cane would all mean a 
tremendous increase in the fertilisers, particularly nitrates, reqmred 
for land m India Tins question has been discussed at length m 
the Eeport, and heie it mU suffice to say that about Es 12 crores of additional 
value of nitrates would be required to enable the production of 3 million addi- 
tional tons of sugai ^Measured in Sulphate of Ammonia, it would mean about 
300,000 tons winch IS about 100 tunes the present production in India, and 12 
times the estimated production at the end of the next five years The pioduction 
of Sulphate of Ammonia in a country is limited, on the one hand, by the amount 
of coke that is made in. the country, and,''Onr'the other hand, by the amount of 
cokmg coal available m the country In both these ways India is very much 
hnuted The metalluigical mdustnes, foundiies and Eailway Works where 
coke is chiefly consumed aie yet m their infancy m India The. only coal-field 
?vhere cokmg coal may safely be looked to is Jherriah, and Jhemah coal finds a 
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most profitaUo sale a1 Calcuttca for oidmai-y steam coal Still, tlie slioitao-e of 
Sulphate of .4inmonia made m the countiy y ould not lestuct the sugai mdustiy 
ecause it can ho impoited, because vegetable oil mdustries might supply cake 
Jcitiliseis which aie good nitufieis, and theie is a piospect of cheap power 
Giiabliiig the deiivation of iiitiogeii fiom the atmosphere 


25 Tlieie is not sufficient capital either in the country or in the world to bo 
spaied foi sugai ^development to the fullest extent, and such capital as will be 
a% .luablo would bo fuither rcstiicted, unless the attraction of invcstmcid m sugar 
be greater than in iiivestment elsewheie This atti action would vanish, imless 
10 pci cent on the highest capital expected be looked tonvard to after pajnng 
the c.ine-giow er an adequate locompense for lus trouble Tins is not a queskou 
of ownership of capital , it may be that in some cases it wmuld be for the advant- 
age of the copiniunitv that the community itself should be the oivner of the 
capital , but whoever is the owuiei of the capital, that paity must be compensated 
by an expectation of 10 pei cent on the capital that paity advances , otherwuse, 
the capital would be better put into gilt-edged secuiitics such as the issue by 
the Oalcutia Municipality of 7 pei cent stock It has been obseivcd above that 
an ocononiieallj large factor}' can leach this point of 10 pci cent when the puce 
of sugai is Rs 12 a standaid maund It should he ddlinitely understood by 
tliose who take intcicst in siigal that the recommendation to grow cane and make 
sugar depends upon a plexus of considciations such as sterling exchange for the 
rupee, the fluctuation® in the steilmg piicos ot sugar, the steiling prices of 
machmory, costs of election and costs of production both agiicultural and 
inanufactuiing — on all of which the view three veais hence may he very different 
from wdiat it is today Foi example, we had all, before the war, been lookmg to 
replacement of much of agncultnial and inaiiufactnimg labour by lahoui -saving 
mechanical devices The need for such replacement has become greater, since 
the war, the influenza epidemic and the famines which have destroyed so much 
ot the lahoui force ol India and which have made the position of labour supply 
exceedingly difficult Wages, howevei, ha\o not increased to the extent one 
would have anticipated from the shortage of labour caused b}’' these calamities 
Let us suppose wages have doubled oi tiebled , but, if the capitd chaiges in the 
matter ol sug,u be six times wliat the} wcic befoie the wai, the most philaiithio- 
pic emplovei would Imsitate to replace labour wuth lahoui -savmg devices twice 
as costly as the dealest lahoui In this wav the cinbaiiassment of the mcieased 
capital cost 01 a sugar faetoiy may be seen to be greater than one thoaght at 
first 


2G The additional tliioe million ton of sugar a year would piobablv need 
tluec million agiicultiual and faetoiy lahouicis and an immense aimy of che- 
mists ongmccis, managcis, accountants, clpiks, secretaries — ^noiie of whom 
can he found in the iiumbeis rcquiied today In this matter what has been 
happening in large cities is a wmiiimg , new Companies floated w’^ealceu old Com- 
panies, cariMUg awav their best clerics, casliiox s,^ sliare-transfei clerks and 
oven engineers, chemists and Bank managers 'On the othei hand, if the mag- 
nitude of the piohlom is seen, the oppoitunities wdiich a correct and courageous 
solution of the piohlem opens of careeis to people trained in science, technolog}'- 
and accountancy aie aBo obvious No more shall we hoar for some time the 
sneer “ Mach in Goimany ” of a staivmg educated proletariat Fuithei, theie 
would be need toi Bank® to supply the tens of cioies of woikmg capital lequiied , 
tliere w oiM ho need for a wliole li oop of agiieultuial advisers and canal eiigmeers 
of wliom there is already a shoilage, of huge foundry works and mechanical r.'oik- 
sliops in the service ol ®ugai factoiies as m Java It should be noted that, while 
in Jar a theie are onlv 186 factories, here in India loi three million additional 
ton® of sugai there should he at least 400 new' factories which rvould leqnire SOO 

msp ' 


SUPPLE^ilElJi'TABY NOTE BX 3IE B J PADSlIXli 

chenubt'!, 1,000 engmceis, 1,000 mauageis and Assistant Mauageis, 400 seci'6- 
tajiGS and jioiliaps 1,000 acconutants 

27 Tlie most sciions pait of the sugar piohlem m India is that, ^vhlle favoiu- 
ablc circumstance exist, they do not exist m conjunction North India, the gioat- 
cst sugarcane grower and the greatest sugar consumer of the counti}^, is inoie 
or less put out ot couit by its suh-tropical climate and its system of land tenure 
and microseopjcal mdnndual holdings and its ill-success in Co-opeiative Cicdit 
Societies The cane is found on scattered holdings which give a poor j leld, and it 
IS of a poor qualitj^ and is liable in the Northeinmost part to complete luin bv 
fiost The cane lands in Southern India, vhile verj^ generous in yield and 
quality of cane, suffer fiom ivant of regnlai watei, unless aitificnlly supplied, 
fiom ver> iriegular rainfall, in some places fiom a very scanty supply of labour 
and fiom the difficulty of schemes foi aitificial supplies of watei 

28 Tiie magnitude of the pioblem, then, consists in atti acting capital which 
IS insiifhrient anyhow to the growth^ of cane and the manufactuic of sugar, in 
atti acting hboui whcie laboui is uisufficieiit and constiuctmg imblic wpilcs foi 
the supply of iiatei and tiansport and communications Moio even than capital 
mid science and puLbe works is icqnned the couiageous statesmanslup which 
shall face the piohlem of small holdmgs and the defeclivo genius foi eo-operation 
Oi gaiiisation is wliat is wanted, and wheie oiganisation y lU not giow fiom yith- 
in, it A\nll liai e to be imposed from above 


IV — The Pactorx and ns C vne 

29 Oui expeits admso that the host use of cane lands would be in coniunc- 
fioii uith factoiies eiushiiig 1,000 tons of cane daily Any size biggei than this 
would not 1 educe factory costs sufficiently to compensate for the higher tians- 
poit chaiges which would lesult from attaehmg to the factoiy a conti oiled agTi* 
cultuial area much largei than would snppoit the economic unit accepted by tlie 
Committee As a mallei of fact, even a daily thousand-ton factoiy 'can look 
foi sainig only in factoiy costs , other things being equal, the advantage in cane 
cost Avonld belong to the smallei factory, because transpoit-to the factoiy tvould 
be imuimised, and Ibe cost of cane has been slievm above to be about 70 per cent 
of tlio Cost of sugar It seems a faiily coriect estimate' to say that the clifferonco 
111 the factoiy costs of a 100 ton factoiy and a 1,000 ton factory tvonld not 
be nioie than Es 30 pei ton of sugai pioduced , and a diffeience of H aiiUas 
per maand of cane might ncaily compensate foi the extra factoiy cost The 
real advantage of a large factory is that by coiiti oiling cultivation it would dimi- 
nish the cost of gioAviiig cane, get irapioved rmiieties, eliminate disease, arrange 
foi tiansplanlation ol seedlings, make campaigns ag'amst vnld animals, piovido 
nccessaiy capital and stocks of manuie, secnic a logularity of supply ot cane 
to the' factor}^ Therefoie, it would seem that the question of putting up of 
laige factoiics is aKo the question of the i elating of the factoiy to cane cultiva- 
tion On this pomt tlieie is much agi cement and some little diveigcnce I have 
alreadj said that the pi opoi relation of the factoiy and tho cultivator ma^'- rc- 
quiie mial le-oiganisahon, and I Avould ticat that ic-orgaiiisation as not an 
mil necess’ty but a good opportunity I vould make the ic-oiganisation as 
volnntaiy as possible, but T would not ovei-Iook the fact that foi a factoiy 
cmsliiiig daily 1,000 tons of cane there liaAm to he tons of thousands of acres of 
land under the control of tliat factoiy Under favouiahle circumstances, 4,000 
acies of cane might be sufficient , wnth rotation and falloAv 12,000 acies Avonld 
be nccessaiy As continuous and suitable blocks might not ahvays be obtainable, 
»vS they might be interrupted by hollows, wastes, and swamps, the aiea needed foi 
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contiol lEiglit become 25,000 acies In North India -where, oning to the sub- 
tropical cbuiate, the iitld is smallei, the aiea lequiied ma}^ be larger still, one 
estimate making it out to be as much as 70,000 acies Seemg ho-w many of the 
holdings aie only - acie m size and lioiv many holdmgs aie broken up mto 
patches, the diffcience between cane cultivation m North India and, say, in 
Java where ciiltn atioii is ivithout inaehineiy, may be easily gathered, as also 
the difficulty of the volmitary organisation of thousands of peasants either eo- 
opeiatively oi by piivate agreements foi the supply of cane or for the obtam- 
mcnt of leases ' The Ja^j-a Chapter of the Eeport shev/s that oidmaiily a laige 
factory need not make more than 60 agreements, and, wlule the temper of the 
people has already adjusted itself to such agreements, they leadily make the 
agi cements without much negotiation, so that 60 agreements are not worse than 
one The case would be different in India, and the capitalist, obliged to nego- 
tiate hundreds or thousands of agiements, might be deterred from the sugar 
adventure merely b'S’' the thought of the appalhng task awaitmg him 

30 It IS obvious, therefoie, that some machmeiy should be provided to 
eneouiage the factoiy to plant itself in such uncompromismg suiroundmgs of 
a. complesr tangle of landlord rights, tenant rights, in tei mediate rights, joint 
lights, uncertain and undisclosed rights The Committee suggest some machi- 
nery when they recommend Government to lend their ofScers for the purpose 
of ascei taming whether agi cements are desired by cultivators and, m the event 
of~the desire bemg ascertained, of helping the making of such agreements , 
but the Committee seem to me to under-rate difficulties at the present stage 
Even in Java theie is alaim as to what is to happen when the present agreements 
lun out ]\Iy impression about the Nellilcuppam model, which encourages the 
Committee, is tliat the aiea there leased is comparatively small, under two 
thousand acres , and what might not have been repellent in days when the out- 
lets foi capital might be measuied by 2} per cent Consols at 114 might 
be positively repugnant when the demand for capital is to be measured by 
the issue of 8 per cent Debentures m so many industries m England Agam, 

I do not draw the same encouragmg conclusion that the Committee diaws 
from the succes^ of the existmg sugar factoiies They have not been all suc- 
cessful, and not one of them has got all the cane that it needed Both North 
and South India have asked for protection to sugar factories m the areas seivmg 
them fiom bemg poached on by other factories The sugar* factories m India 
have had a st..mdiug of many yeais, and the only production to their ciedit is 
about 23 000 tons a year in a counti y mth the largest cane ai ea m the world I con- 
sider it a very lucky thing that the law and practice of the country have permitted 
one Government tq. enforce the Laud Acquisition Act for the pi emotion of the 
sugar mdustry We have had before us m evidence the statement of another, 
Gover nm ent that then law officers did not think the present Land Acquisition 
Act gave them the pouei of usmg it for an mdustiy But th,e -witness added 
that when the Govenmiont of India amended the present Act he would like 
to see the power given to his Government to use the Act, though he would not 
use it unif orally , he would treat each case on its meiits The -witness was quite 
cognisant of the retardation of progress in agriculture generally due to the 
land tenure S'S'stenTof the most important sugar piovmce of India The majority 
of the Commitlee, however, -wished to pronounce agamst compulsion m any form, 
and therefore they want to pronounce agamst the pimciple of the Land Acquisi- 
tion Act as applied to industry Hereilley come m contact -with the recommen- 
dations of the Industrial Commission, and mamtam then position by means of a 
declaiation that tvo of the conditions laid down by the Industrial Cormmssion 
as necessary to justify compulsory acquisition are not apphcable m the case of 
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susar It -v^onld probably surprise tbem that the members of the Commission 
witb whom ongmatcd these rostiictions on the application of the Land Acquisi- 
tion Act might not be so sure that the conditions they lay doMUi are not appli- 
cable to sugai The Committee express their alarm that, if the application of 
the Act in the case of su?ai be admitted, it would be extended to other crops, 
though they Icnew perfectly well, and, indeed, they stated, that the ease of sugar 
is^very diffeient fiom the case of other crops Industries based on othei ciops 
as law mateiial can get on without bemg planted m the rural aieas whcie the 
raw materials giow, but a cane factory must be in the ccntic of cane The Com- 
mittee also lay gieat stress on the argument tliat the cultivator ought not to be 
compelled to grow cane, if he does not, though theic was no suggestion that theie 
should be any such compulsion beyond the compulsion theie is on anvbody, enlor- 
ing into a contiact to supply raw material, not to fail to supply that law 
mateiial T do not thinh that compulsion in any large measure mil be' reqaiied, 
noi are the Committee aveise to the piinciple of compulsion, since they theni- 
selyes haye iccommendcd the exeicise of the Land Acquisition Act in ccidain 
cases Wlien a penal law is enacted it is not supposed that overybod)' will 
incui the penalties The restrictions of the law aie against a small number of 
people whose mteiest it jnai' become not to act on the lav precisely because a 
gieat magoiiti'- will The enfoicoment of the Land Acquisition Act, theroioie, 
would bo against such people, and that aftoi pi oof that there is no alteinatne 
I could not deduce any intenigiblc fcason foi the Committee’s opposition to a 
well-miderstood piuiciule and the actual. practice of Government, so I submitted 
a note which I heio icp^oduce in extenso 

y — Compulsory \cquisitiox or Lvim roR caxe cuIjTIv vtiox 

31 The diffeicnce betveen the Committee and myself is small and I must 
make mj^ acknovledgments of the Committee’s gencious quotation of mv aigu- 
nients Neveitheless, I must put upon the Conunittec the icsponsibility lor 
emphasising this small difference m the Eepoit 

The situation is tliat the Land Acquisition Act is the law of the land uhich 
can bo applied by a Local Government for all purposes which it declaies pui poses 
of public utility The Industiial Conmiission has emphasised the need of appl}- 
ing tins Act to aU industiies, and suggested ceitam rostiictions which Local 
Governments should ob«erve in declaimg puiposes of public utdity One Local 
Government has applied the Act to acquisition of land foi the growth of cane I 
have myself, as the Eepoit shows, suggested quite a numbei of fmthei lestnc- 
tions, and would have been piepdied to accept any othei suggested, piovidcd the 
principle of the Act was not mteifeied wuth oi censuied The majoiity profess 
that seveial measuios of a jiuiely voluntaiy natuic which have been suggested 
m this Eepoit wmuld suffice to introduce the oiganisation of laige factoiios with 
leasonable lapidity , I considei that the w'eapon of Land Acquisition should be 
held m abejmnee till all voluntaiw expedients aio exhausted , but that it should 
not cease to be available as nowq in case igiioiance and obstinate misconception 
of luteiest 01 disregard of the community’s best interest by unenlightened obses- 
sion of self-interest should prompt resistance to the most reasonable organisation 
by voluntary expedients I hold that the efficiency of the said voluntary expe- 
dients would be greater for the present Act looimng m the back-ground as a 
coirective of anarchic unreason , the ma]oiit\ seem to repudiate the corrective 
as poisonous to the social bo'dy, how’-evei effective for its object it imght be The 
difieience, though small, is significant 

82 The inajoiity of the Committee coiideimi the piinciple of the Act a.s 
applied to cane agiiculture generalljq though they would not hesitate to apply it 
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to acqiiire tlie sites for sugar factories, or to acquue agricultural areas for the 
gio'tt'tli of cane seedlings Then objection semes to be that the principle once 
accepted might be applied to cotton oi oil seeds and to the acquisition of agri- 
cultural land generally l I do not f ollov?- this, seeing that the Committee them- 
selves acknowledge that the position of a sugai factory in i elation to its law 
material is special and entirely different fiom that of any othei land of factory 
And since it is not proposed that all factories should be encouraged to get 
land acquiied lor then, smce I have expressly stated that the whole object is 
that the facloij should obtain control over cane cultivation as m Java and that 
othei means of acquiimg tlikt contiol should be prefeiied to the control by acqui- 
sition of land and that not 5 per cent of the cane aiea would be so acquired, it 
is difficult to undei stand how the proposition to keep the Land Acquisition Act 
as now available in the last lesoit should lead to the control of agiicultuial land 
generally passing to capitahst enteipiises, or why such a result, 

provided the status of the cultivatoi is not degTaded, is to be con- 
-sidered a danger Tenderness to a small cultivator is a ver>’’ diife- 

lent thing from tenderness to other landed interests , noi is land the only 
inteicst in the cultivation of cane The actual cultivator has, perhaps, the 
smallest mteiest even in land in nearly all parts of Lidia He is liable to ejection 
for one reason or another , he is not capable of miderstanding the alternative 
policies open to him until those pohcies have, m several cases, been in practice 
demonsti atcd to be good Then he imitates and follows, if he has the means and 

the freedom Avliich he larelv has The Committee mention that one Local 

Govoinment has applied the Act to cane areas in just one instance Their 

shivei befoK' the principle of Laud Acquisition as applied to cane is tantamount 
to a declaration that this application in one particular instance was an oppres- 
sive act I consider this judgment thoroughly unjust There was no evidence 
before the Committee, and before committmg themselves to such a declaration 
it was the dutj' of the Committee to obtain the proceedmgs of the Court of 
Enquirv winch lecommendod the acquisition so as to see what vas put forward 
on behalf of the discontented ones as the gist of the oppression The Committee 
xebos on the few factories that have been established during the last five 
yeais foi the hope that ivith patience more factories mil be estab- 
lished Anthout resoit to Land A^cquisition , but this reliance is ground- 
less because Aidien things are booming there ahvays aie some financial people 
willing to sink then monies in enter prises dealmg Avith the thmgs that boom 
The Committee themselves sheAv that the old established factories have been 
more or less starred of cane under the old regime, and that, if we may hope that 
a better price of cane aviU mduce cultivatoi s to supply the full amount of cane, 
yet a factory needs more than the mere hope of this Committee A factory 
would be Aviong to establish itself AAuthout assurance of rarv material, Avhose 
OAvneis might hold it up at any time 

33 The Committee seem to me to forget here that the mere supply of cane is 
not the only desideratum, if the cane industry is I'eally to get a spurt , cultnration 
processes have to bo altered , nerv varieties introduced , campaigns organised 
against disease and mid animals , deficient and irregnlai aa ater supplemented , 
depots of feitiliseis established , transport and connnunications improved 
before much jiiogie'^s can be made , and the small cultiA’^atoi has A’^eiy small 
holdings becoming smaller and smallel Avitli each generation Tho«o holdings 
are scattered , he cultiAmtes AAuth borroAved capital , he has no credit and no 
science and no large views, but a gieat suspicion of being sAAundled at every turn 
Theiefoie the organisation, science and large capital apphed to agriculture 
which are essentials of a large sugar factory can never materialise m India', 
•unless the small cultivator submits to be organised If the organisation can be 

L3ISC ' ’ ^*3 
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voluntary, well and 'good , and we all rejoice Wcl all agree tliat nxucli progress , 
'lias not been made by ^oluntary methods , and, 'if some piessuie looming m the 
-back-giound can help the lame dog over the stile, I see no reason to eliminate 
that pressuic and that possibility The oiganisation need, not be, and prefeiably 
would not bo, by the bansfer of oymeiship fiom cultivator to factory The 
Committee should have suggested alteinative possibilities of organisation 
Government should otfoi to facilitate such organisation at the cost of the factory, 
even to take an inteicst in negotiating such an organisation Land Acquisition 
has been considered because it is the only weapon that the law allows It has 
been veiy spaiingly used in fact, only in one mstance for cane It is under- 
stood that Local Governments are knmvn to be very shy of usmg it They have 
heen shy of using it even for the acqmsition of sites for their ovm agricultural 
farms No lind acquisition proceedings can take place without Local Govern- 
ments publicly declaiing that sucli acquisition vould be of public benefit and 
aftei public investigation of tlie vhole question The Industrial Commission and 
the Committee aie giving furthci gmdanca to Local Govemments-as to hoV 
public utilit\ might be preindiccd by land Acquisition, unless cei tnm suggested 
lestrictions are observed If after all this it is assumed by the majority of the 
Committee that anv inteiest might be piesumed to suffoi, the presumption 
can only be that they have no confidence m Government judgment, or Government 
enquiry I am very glad to say that I do not share this distrust of Government' 
intelhgende oi integrity where Government action is taken after an open enquiry 
and contrary to the noimal Government bias 

( " 34 I do not think the Committee need have woiried themselves about unpo- 

pularity and disorders, because the machinery of Land Acquisition will only be 
put into operation by the Indian klinistcr responsible to an Indian Legislatr'e 
Assembly wlio might bo supposed to be sensitive to the possibilities of disoidcr 
It IS the Committee’s busmess loudlj’- to assort the need of sugai eultivation in 
India as requiiod by India’s fHivoi tv and by India’s possession of suitable land, 
water and laboui , to explain that the best use of sugar giomiig land is in con- 
nection with largo and scientifically oiganised factories , that these factoiies 
would find it very difficult to live except by controlling organised scientific agri- 
culture , that the probablities aie that, in the fiist instance, the transition to 
the establishment of laige factories would be impeded by prejudice and by the 
Avant of long insioii and ivant of lesourccs of a small peasantiy iindei the thumb 
of money-lenders If the Indian Minister and the Indian Legislatiiie find it 
necessary to use iveajions ivhich the existing law puts at tlioir disposal, the Com- 
mittee’s Report, at all events, should give them the necessary coinage, warning 
them only that the tiaiisfei of omieiship of rights m land is not the only Avay 
of rural le-organisation which must be folloived to allow land and water and 
labour m the country to be put to their best use To nile out the piessure of 
existmg laiv to guide the transition from the present anarchical iniral industiy to 
a more organised and higher condition is to bimg into play the piejiidicc of 
Western politics wlieie holders of laigc estates have not iinofteii stood on the 
shoulders of a small propiictaiy peasantry to assert the unlicensed rights ot jiio- 
pertj’- I sincerely tmst that Indian hlmisteis and Indian Legislatui os null 
not be put otftrom their plain duty to face the question of reliemng poieity 
and pushing mdustijq liom anv plans of ro-organisation, bj any talc of dangers 
to hberty fiom the oiganisation of eo-operation among iiiteiesLs to the largest 
benefit of industry and community Let me'iepeat that India can do much more 
m the matter of sugar than she has done , that tne only pionnsmg ivay of doing 
it IS through laige sugar factoiies The experience of the world shows I hat large 
sugar factories can only have an assured Access, if they control agiicultuial 
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'opeiations m connection mtli them , that the sufficiency and, regularity of the 
supply of raw material which every factoiy of any sort needs can only, in the 
'matter ol sugaicane, he obtained by the factory controlling the growth of cane 
and by mtioducmg agriculture on a large scale , that the co-opeiation required 
among small cultivators to brmg about scientific cultivation and the regularity 
and sufficiency of supply is a most difficult thmg to organise voluntarily , that 
this voluntaiy organisation would become easier after the demonstration of 
the success of the first few trials foi which compulsion may he neces- 
sary The compulsion need not he used, if the law looms as at 
piesent as a bare possibility , and the compulsion would only be 
used, if at all, undei safeguaids suggested by the Industrial Commission and en- 
larged by this Comimttce There is no reason whatever to suppose that such 
spaiing use in the last resort or the possibility of use would result m any abuse 
Tvhatever or any deterioiation of the condition of the cultivator or any hard- 
ship except to people who look to squeezing the public to talie advantage of its 
interests Any compulsion u«ed for this purpose and on such people is, to my 
mind, not a liaidslup but a plain duty of admmistration 

35 Let it be never forgotten that a continuous, regular as well as abundant 
supply of cane from the least disfencc is all-essential to a large factory , that 
neither the compactness of the ’agricultural area lequired nor the regularity of 
supply could bo obtained from the present rural organisation ,‘that the factory 
by itS'Vcrv presence enters into an agreement to buv all the eanfe produced at the 
highest possible price, and that the cultivatoi cannot he let off from the agreement 
to supply the cane lequired at the price and no more , that the science of the 
cultivatoi IS far below the science of oiganised agncultuie in secur- 
mg a icgular supply of cane whatever the season , that ivith the 
best science Java has often found years in which the cane hate fallen 
short of the quantity loquized by the factoiy , but that mth the small cultivator 
the supply of cane v. ould be habitually short, and would be from longer distances 
than needed and ui a state of uniipeness or ovcriipeness that sound agiieultural 
knowledge could obviate Organisation is the light word , and to shirk organi- 
sation in the name of mystic words Idee Freedom is to give up the problem 
However meiitorious be the recommendations of this Committee, yet without 
rural rc-oigrnxsation, whether spontaneous and voluntaiy or -with a little direc- 
-tion from the Indian Himstei and the Indian Legislature, these recommendations 
by themselves caurpioduce no poiceptible pi ogress The Committee foiget that 
the- world’s want -of sugar is not of the order of the 23,000 tons made by the ^ 
present factories , that in 1932 the estimated icquiiemcnt is 32 imllion tons, 
while only 15 million tons wore produced last 3 "ear , and that to this immediate 
high requirement of sugar bvthe Avorld India has to make a tremendous contri- 
bution and tlia’t it can do so, if wm would only vull it To renounce this will 
at the biddmg of some exploded formula of anarchic freedom is neverlessness 

36 I have leason to beheve that it is possible to have Land Acquisition hy 
consent of the factory and of the cultivators together, provided two-thirds of the 
land be released to tlie cultivators on favourable terms The advantage to 
both parties is that the pfice need not be haggled about It would be appraised 
by an independent gudicial authority The advantage to the cultivator is that 
he gets 15 per cent over the market price of his land It should be open to the 
cultivator to take any proportion or the whole of his price in the shares .of thef 

'•f..i.loiy, ' -v 

37 I have, also reason td believe that the application foi Land Acquisition 
will not often be^made without the consent 'of the cilltivatmgbwaers, because' W 
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that case the" factory would have lahoun tioubles In Bihai, for exanrple, thcr 
tenantry have such a high idea of their social status that, even if bought out, they 
would, lather than vork as laboureis, niigiate , as one of the conditions 
laid down by the Industrial Commission is that they should not be bought out 
•unless othei lands be appiopriated to them, the niigiation would be easy enough 
If the factoiies, on the one hand, be loth to apply foi the eiifoi cement of land 
acquisition if they aie likelv to lose the existmg occupieis foi the cultivation, 
the Local Governments, on the other hand, aie veiy leluctant to applv the land 
acquisition maclimeiv even foi Demonstration Farms, and arc not likelv to 
receive applications of factoiies favouiably against the veiy stiong wdl of the 
cultivating o-vnicis In fact, I am willing to agree to make it a condition of Land 
Acquisition foi the benefit of a factoiy that it should not be granted unless a 
majority of ciiltnatois and a majoiity of villages agree I would not bo tender 
to the 1 ights of the absentee land-omiei oi the mone^ -lendei , but, though I would 
make this restriction my leeommendation to the Local Goveinments, I would 
leave the Local Go-veinments free, and would not fetter them even by this 
restriction Generally speaking, lules should not be obhgatoiy They should be 
only guides 

38 No doubt the Committee’s Chapter on Land Acquisition and this note 
upon it -will be referred’ to Local Goveinments for advice It is, tlieiefoie, fair 
to say here that the Committee had evidence not only that one Government had 
used the Land Acquisition Act on agricultural lands foi the service of a sugar 
factory, but that it mteiids to use it again, and consideis tliat its reasons foi the 
use are irrefutable and that no progress, not even ‘ordered progress,’ can be 
made without the use of the instrument the law has put in its possession It 
would be unfair to omit to say fuitlici that a senior official from another Province, 
and that the most important from the point of view of sugai, has in his evidence 
explamed clearly how much the land tenure in his Provmcc hampers pi ogress 
That Government has not used the instrument of Land Acquisition largely be- 
cause its laiv-officers have considered it noL permitted by law , but, as I 
mterpret the evidence of the officer referred to, he clearly said that, if the Land 
Acquisition Act is to be amended, be hoped that power might be unambiguously 
given to Local Governments to use this mstrument, when needed, not to use 
ft generallv but to use it oi not to use it in each case ‘on its merits ” I 
suggest that the reference should clearly point out my aigument, that the 
Land Acquisition Act need not be always used even m the matter of agiicultuial 
land connected with a sugar factory, and that the consider atioiis which make it 

‘ -useful sometimes to use it in the case of sugar do not apply in the case of any 
other crop In the case of sugar the connection between the factor j"- and cultiva- 
tion at its clooi IS simpl}’' vital It has also to be pomted out that, unless fac- 
tories be secure of a regular cane supply, factories would be foolish to start busi- 
ness but that, if factories can be got to start with secuiity of supply, a price 
could be paid for cane of Avhicli the cultivator at present has not di earned 

39 Similaily, I could not see why the Committee resisted the application of 
tho piuiciple of licciibing of sugar factories which exists m Java and which I 
wished to make permissive in British India on the application of factories, 
pro'vided an undci taking could be enforced that the license was not to be used to 
j)ull do-wn the cane-groweis’ prices I Avas particularly anxious to coimect the 
scale of prices on which the Committee were voiking vith the principle of licens- 
ing , I was anxious to give something for something agamst the Committee’s 
principle 'of nothing for nothing oi somhtlimg for nothmg, oi nothmg for some- 
i^hiiig Tl’e factory needs scdirity in regularity and abundance of the supply of 
i^ane Thq cultivator needs protection against bemg exploited for the benefit of 
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a monopolist faotoiy If the cultivator gives the security, he should receive the 
largest puce that the factoiy can afford , if the security he withheld, the factoij* 
camiot affoid that price I aigued the whole question in two notes one on 
licensmg of factoiies and the othei on prices of cane which again I suh-jom m 
full 


VI — The scale or pbioes poe cane 

40 The Committee’s scale is not a scale obligatory on factories or on cane 
growers, but it is good evidence of the contention of the Committee that sufficient 
cane has not been grovTi foi factoiies because an adequate price has not been 
paid to the gioveis At the same time' the iirohlem has, not been stated vnth 
sufficient definiteness and concreteness When the price of sugai is low the 
problem becomes definite of itself How much can the factory afford to pay ! 
how little can the cultivatoi atfoid to take i The tv o figures would be more oi less 
coincident, piovided the culiiiatiug pioccss and the factory process were both 
the most efficieiu When the price of sugar is not low, there would be surplus 
profits, if cane were supplied at the same figure as when the puce of sugar was 
low and, if the efficiency of tlic factory continued , and a further question arises 
how these surplus profits arc to be divided ' In any case the price that a factory 
can give vlien its supplies are iiiegulai and the quality of the cane poor is not 
tlie same that it can affiord to give when there is greater regularity or better 
quality It might have been observed above (section II, paragraph 19) that the 
actual cost 3-4 -scais ago in the prmcipal sugar countries of the world, when 
the price ol sugar was low, was ovei two-tluids of the whole cost of sugar I 
also observe tlwt, taking the puce of sugar at Rs 10 and deducting from this 
price the factoiy cost, including piofits and depreciation on the same basis as 
those of Ja^'m, tlio iiiaigm available for pavuig for cane would be more than 
70 per cent of the puce of sugai When the price of sugar is trebled, as it was 
this year, the piice ot cane may still icmain 70 per cent of this mcre'ased value 
of sugar , the factory cost may be trebled and the profits of the 

factory would be more than tiebled I have, however, taken note 
of the fact that there is a general feeling that capital would not 

in ordinary times be attracted to the sugar industry in India I, therefore, not 
only agree with the Committee in pioposmg a minmium price for cane and in fix- 
mg it at 6 annas per standard maund, but also in recommendmg that only 6 annas 
should be paid for cane so long as this represents not less than 50 per cent of 
the gross value of the sugar obtamed from it This mean that 6 annas only j 
would be paid for cane so long as sugar did not sell for more than Es 10 in the 
case of a factoiy extracting 7 5 and Rs 8 82 in the case of a factoiy estihctmg 
8 5 parts of sugar per 100 of cane Thereafter, however, I would go further 
than the Committee in givmg two-thirds the additional value of sugar above this 
point to the supplier of cane mstead of half The two scales can be stated alge- 
hiaically as followmg 


r 

1 (o) Witt 7 5 extraction 
Committee’s scale ■< 

1 (i) With 8 5 cx'rnction 

I 

n<i) With 7 5 cxtrvction 

My scale ■{ 

I (i) With 8 5 oxt-action 

’ L 


r 100 

[75106^ = ^10) r i(X-lC) 
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= . (\-io) 

V. 

f 103 

1^506^=^8 82) +!(X-8 82) 


where Y is„the price of cane m aimas pei maund and X is the price of sugar in 
rupees per maund At tye same time I expect the cultivator m letum for this 
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1,0 a question wlietlier the validity of transfers or leases or contracts should 
not as in Java, he subject to exploiation by Government officers and their 
certifying that the interests of no parties have been neglected NoyhCie out- 
side India IS the need of regulation so great On the one hand, a fadory of 
a given size in India needs far more land tributarj^ to it than m Java or Hawaii j 
the yield of cane is miseiably poor, the quality of the usual cane is low, the cs- 
ti action IS inefficient, the holdings are small and scaftteied , the' factory has to 
forage far for its supplies If‘ interlopers may poach on these pieseives, the 
foragmg vould have to be on further areas, and the primitive tianspoit system 
and the deteiioration ol cane over long tianspoit impose sharp limits on the 
aieas of dependence On the othei hand, the cane-grower, because he is small, 
suspicious and without long news, is a weak bar^amei , the Committee are well 
aw are how gonei ally low the prices of cane have been, and what a small pro- 
portion of the use in '^ugar has accnicd to the giower , how different hare been 
the prices secured by sugai planters m other sugar countries And the Com- 
imttee have before them a scheme which promises to help both factorv and 
cultivator ; and all that they can say is a formula I Schoolmenwise, they repeat 
Vzs Medxcainx Naturae , or, as they English it. Beware of drastic compulsion I 


45 People unquestionmgly accept the municipal regulation that no new build- 
mgs are to be put up w ithout the hlmiicipality passing plans , yet they object to 
a regulation tliat no new sugar factories arc to be put up without license Tet 
the prmciple underlying both regulations would be the same In a buildmg 
the foundation (land) is not the only basic utility , air, light, heat arc cqiial 
considerations , and experience shows that without regulation, a buildei might 
bo disrogardful how' these conveniences of other people might be affected 
Similarly, a new sugarcane factory cannot be trusted, as Indian cxpeiience- 
has shorvn, to keep from fouling the cane supply mtorests of existuig factories ; 
and regulation has to provide agamskthis demonstrated contuigeliicy Such a 
regulation is no more a drastic mnovation than the accepted Municipal regula- 
tion , and it IS equally necessary to brmg into relation the interest of the owner 
of land rights with the interest of the separate oivner of water -rights and the 
interest of the community More generally, it is the mteiest of the comimuiity 
that a factory should have a regular assured supply of its law material, and that 
the fullest science an)d the largest capital be applied to the woilang of the raw 
material It is also tlie interest of the community that the factory should not, 
on the one hand, be held up by the suppliei of thd raw material, and that this 
supplier, on the other, be not exploited by the factory Where the tsvo mteiests 
are not unihed, normally competition of many factories, and many suppliei s of 
raw materials, in all parts of the woild, ensures the largest price for the law 
material and largest efficiency of the factory and efficiency of supply to the factory 
Where, as in cane and sugar, neither the supplier of raw material nor the manu- 
facturer can rely on competition to produce the normal efficiency, the interest of 
the community requires regulation to step m where competition cannot 
w'oik Regulation is delicate work, and mexpoiience may agg^iavate evils w'hich 
legulation sets out to remedy This is an excellent reason for severely scrutinis- 
ing easy panaceas lightly offered , but it is no reason foi leavmg alone all 
schemes for suggested regnlatioii The conscience of mankmd has lepudiated 
as damaosa lieiedtfas the legacy of Laxsses Fatre, derived from Victorian 
iiberahsm The need for regulation has been felt , regulation has been asked 
for , regulation need not be imposed, unless asked for The mode of legulation 
has been before the Committee m the shape; of one of its oivn schemes on which 
the Committee has spent a great deal of time, and yet regulation has to be dis- 
carded, because regulation is contrary to some occult principle I 
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46 It TviU thus he seen that -what I am anxious about is that the condition which 
expel ts declaie to he essential, namelj', the puttmg up of laige factories in con- 
junction with cane lands and the control of those lands hv the factories, should 
be somehow fulfilled , that voluntary methods of oiganisation of a village of cul- 
tivatoi^s mto cultivatmg units and unions of them and giving them propiietary 
rights in factories, oi leasing of lands from the cultivators mthout dispossessmg 
them or divestmg them of interest m cane should all he tried, hut that the piessiire 
to discuss matteis loasonably which is given by existmg legislation, or might 
be given by legislation amended, should not be withdiaivn And, similarlv, I 
am ^anxious that the impoitanee of water to the giowth of cane, as co-equal to 
that of land ovmership should also be emphasised The Committee have 
spent much time and trouble upon problems of iriigation and 
diainage If I proceed again to supplement the Committee’s deliveiances, it 
is not as an expeit on the teclmical aspects of irrigation, but only to brmg out 
how much moio could be done (accoidmg to the judgment of a layman uiierest- 
ed m economic, commercial Und financial pioblems) by development of thS 
implications involved in the piofessions of the Iriigation Departments that they 
aie business departments Mv note lepioduced heieunder should be read onlv 
in that light 

47 My personal expeiience with the distiibution of electiic cuiients m bulk 
supply as well as individual supply and different charges according to load- 
factor has gaeatly helped me in the composition of this note , foi example, it 
was suggested to me that the volumetric late would, m seasons of abundant 
rainfall, kill the solvency of canal finance, smee nobody would use a drop of 

'watei, and so no water lato would be payable My reply was easy There 
should be a standing chaigo merely for the constiuction of the canal and merely 
for the availability of watci, when needed Then there would be an additional 
chaige in proportion to the watei' taken Tins additional charge would help to 
save waste of water, and the standing chaige would secure that the canal finance' 
was not insolvent I have also been helped by the economics of Railway lates 
to which I happened some yeais ago to give some attention 

VIII- — ^Drainage and Irrigation 

48 I agree with the Committee’s recommendations on diainage, irrigation, 
Iming of canals and redistribution of lands in the Deccan If the Deccan lands 
have water and are preserved from watei-loggmg the Deccan is the most pio- 
mising tract for cane , and enough cannot be done — 

(a) But I wish to go further than the Committee, m the matter of acquii- 

ing lands for drainage and redistiibution of dramed lands I 
consider that the scheme put before the Committee by Mr Inglis, 
Executive Engineer, Special Irrigation District, Poona, should be 
adopted as a whole I would have the lands, acquiied and revived 
by Engineers, leased out agam in compact areas to the most capable 
new or old tenants alive to progiessive methods of cultivation- 
' There are no legal rights to be tender to, and moral right, suiely, 
IS predomimmtly ivith those who can make use of the land to the 
best advantage of thd community 

(b) lundeistand, that m the Smd-Sagai-Doab Colonisation Act (Punjab 

Act I of 1902) the Irrigation Depaitment annex a portion of the 
Betterment due to the construction of canals on wateiless soils 
This IS done with the consent of the land-ovmeis ivho, m return for 
the constiuction of the canal, hand over thiee-fouiths of their 

4S - 
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waste lands to the , Irrigation Dcpaitment I tlmik it a sound 
pi maple to bo desirably a part of all canal constructions and trust 
that the community A\ill be enabled to harvest what it alone sows 
Canals, not iiiofitable enough without this crop of Bettcnnent, 
may piove profitable both to the Dcpaitment and the cultivatoi 
The prmciple of Betteiment is a p? it of the Law of Great Britam 

(c) The intle\ibility of canal rates prevents progiess in in iga.tional cons- 
tiuction T agiee vith the lecommendation made by the Committee 
that lolnmeiric rates should be charged, so that crops beai a watei- 
late in piopoition to the -watei tlie^' consume There is reason 
to believe that ovei-wateimg to the detruncnt ot both soil and crop 
is a lery pievalent sin , and a volumetiic rate should act as a 
penalty on cai dess use On the othei hand, I am eutirch' in favour 
of the much ccnsuied basic piinciple of lailway rates, tojjhaige in 
accordance with what the tiaflic can bear Ciop growers can 
afford to pay lates, not in proportion to the quantit}' of vatei they 
use, but 111 iiropoition to the ‘utility of the ivai'ei to the ciop If 
a gallon of Wiitei add mcrcascd \aluo to cane double of vhat it 
adds to vhcat, the cane watei rate should be twice as gieat as the 
wdieat ivatci late And the wMtei rate should be specially large 
duimg special months when it is lerj’ difficult for the canals to 
supply water, and 3 'ot w'hen ei'crj' drop of watei obtained is the 
lifeblood of <i crop like cane The peasant of the Deccan under- 
stands the matter so well that he offers to pay 33 pci cent inoie 
rate pei acre, if he bo gnarantoed rcgulaiitj’’ and abundance of 
supply It is woitli while asking the Deccan pays a late of 
45 rupees per acie against less than 10 lupeos in the Puniab and 
the United Piovinces So fai as oane is concerned, Deccan glows 
40 tons of cane an acio against 10 tons in North Lidia , so that 
disparity per ton of cane is gieatly reduced as copipared with 
tlie dispaiit}' ot iiiigatioii rate per acre The lemaming disparity 
may possibl 3 ' lie accounted for bv the possible lower cost of piodue- 
tion of well-water m the Noi-th as comiiarod with the Deccan. 
AVhen irrigated crops rise in value, the owmer of water has as much 
light to a shaio in the mcicaso as thq oivnei of land There is " 
no reason wffiy there should be the same water late m a Province, 
or even on the whole length of a long area , the utilit 3 ' of water 
to some soils ma 3 ^ be gioatci than to others, and the cost of cons- 
truction of canals pci unit of water ma 3 ’' be different Flexibility 
m water rate may enable the construction of beneficial canals 
where the piesent unifoimity of low rates forbids This, I hear, 

IS the case m the iladias Picsidenc 3 ’' The rule that the rates 
should be accordingly to the numbei of waterings would in another 
way greatly reduce the dispaiit 3 ’- between the Deccan rate and the 
North India rate The Deccan watermgs are sard to be 40 per 
acre m a 3 ^eai and the Noidh India waterings may be an 3 thmg fiom 
8 to 15, so that, wdiile the Deccan rate is Es 1-2-0 per acre per ymar 
per watermg, the North India rate of Es 9 for 8 watermgs would 
be the same, and for 15 watermgs wmuld be about 9 annas, or half 
of the Deccan rate 

The principle that the rate should be wdiat the -traffic can bear wmuld> 
as explained, paith^ involve a charge of water rate per ton of cane. 

In the Deccan it would be about a rupee per ton of cane and in 
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ISTortli India it -would be mucb the same It should he remembered 
that Avithout AAatei the Deccan Avould yield no cane at all, oi so 
vei j little that it Avould not pay, so that the chaige on this piinciple, 
the additional value due to Avatcr, might be taken to be almost 
the yhole oi at least half the value of the cane In piactice the 
rate has to bo adopted by attention not to one pimciple but to all, 

- and theio is a decisive factor which cannot be ignored, namely, the 
cost of alternative watei in the shape of ivelis to the cultivator 

(d) The Jiiigation Depaitments piofess to be lun on business lines, and 

thej’ coitainly eani good dividends, and lendci immense public 
service Nevertheless, as the discussion of iiatei rates shovs, they 
are not flexible enough, they are apt to foiget that being monopolisi- 
busmesseb, thej have to imdeitake obligations, such as legulanUj 
of service, supplementary sources of supply as stands-bv, pievok- 
tion of seepage and salination of lands, adiice against water- 
logging I think that, just as hj’^dio-electiic companies have steam 
stands-by so canals should have sujiplementi ig ivells, tube ivells, 
masoniy a\c11s leseivoirs, and should exploie all the good, invisible 
as well as visible, to be obtamed out of canal linmgs All these 
mean increased costs, but the discussion undci (c) in this note 
should shoAV that thej’^ ivould mean profitable im estmicnts as well 
as cost 

(e) Moieovci, there is too much business by rules to make good business 

at all Bcgulatioii is a thmg good in itself, avheie there aie many 
minds behind the exeeutio’i of legailation , and it is a 
strange thmg Irrigation Depaitments do not avail them- 
selves of the expedients of electiic companies to ensuie intel- 
ligent execution of rules Electiic companies sell m bulk to middle- 
men, and canal ivater can be sold to Imgation Associations or 
Village Panchayats who might be supplied volumetiicallv, and who 
Avould do the thinkmg to secuie the distribution of water without 
complamts The Irrigation Depaitments are not busmess con- 
cerns if one 01 two failures dishearten them, oi if they wish to 
settle down to contented administration of old rules, vdieie ferti- 
lity of new expedients is the tefet of a hiuiig business The Deccan 
has led the iiay in the matter of Irrigation Associations presided 
ovei bv the Diiectoi of Agriculture , Di Harold Mann could have 
alleged +he discontent about bunds ref cried to in the Report, by the 
Irrigation Association under his admee acting as a reliable inter- 
mediary, and undei taking the expense of detoimming where 
bunds can be dispensed ivith 

</) It all resolves itself into this , that a Goveinment department is apt 
to say “ take it oi lca\ e it , what ive have spoken ive have spoken ” 
A busmess company, unless demoralised by fatty degeneration of 
the heart, vill conciliate its customers, try to understand even 
then idiosynci acres, give them seats duimg discussion, usually 
end AVith ‘ V hat you have spoken today, that ive shall speak to- 
moiroAV ” If one expedient fails to serve, anothei would be forth- 
with tried , above all, men on the spot would have authority to con- 
I cilia te V ould not « ait foi lefeience to the gods on Ohmpus While 
tendering my unstuited admiration of the services of Biitish 
Indian Imgation, I stiongly uige engrafting on the Depaitments 
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local and individual initiative, emancipation fiom iigid rules, grent- 
^ ei use of intei mediate intcipicters, variation of rates according to 
seivice, tireless attention to even tlie wliims of customers— which, 
constitute Busmess Methods If a larger and,moie educated stafE 
he fouiid ncccssaij’-, the customeis’ appieciation of business adapt- 
ability mil bung appiopriate mciease of revenue 

49 The Committee say that ceitain aspects which I have discussed m this note 
aie beyond then pi ounce , mth this delivciancc I do not at all agiec It seems 
to me quite pertinent to point out Uiat the Iiiigation Department should bo a 
business depaitmonl, as it claims to be, and tlmt its method of chaiging lates, 
if it should bung msufficicnt levenue, might postopenc canal schemes whose 
postponement might be voiy 1113111 lous to sugai, vhile not only sugai but all 
ciops might be able to pav the full lates necessary to make the scheme solf- 
Buppoiting Theie is, I am glad to see, moie diversity and flexibihty m the 
determination of canal lates even mthm a Piovmcc than I had anticipated , but 
that IS not saiing that theie might not be more divcisity and flexibility than 
now to the great benefit of new canal constmction and benefit of special ciops 
mthout iniuiing othei inteicsts I have, theiefore, urged on the Committee 
to lecominend that the si stem of charging rates foi canals should be compared 
with the system of cliaigmg lates on'Eailwajs vheic the soit of commodity 
supplied is much the same under much the same soit of lestiictcd monopoly 
conditions, vhoie public advantage has to be consideied as veil as profit and 
whole the economics of rates seem to have been woiked out to general agreement 
The Committee was cci tainlv not called upon to discuss all these aspects ui full 
detail , but I submit that the Committee might have', with advantage, 'made the 
recommendation that the Iiiigation Department would become a more efficient 
busmess Depaitment, il it compaiod its sjstem ot ntes with the principles of 
latos found ofticient on liailvajs, and also if it compared itst omi methods of 
supplementing watei supply 111 certam lean months with those found useful m 
liydio-electiic supplies Theie is no suggestion that this supplementing of vatei 
supply should be puslied even whcie cost might be prohibitive The only sug- 
gestion IS that the Depaitment, being used to a fan levenue and a fair content- 
ment with existing methods, might not look out for now methods as a busmess 
conceni would, to increase the contentment and benefit to the public mcluding 
cane-groweis and sugai factoiies, if Committees like the Sugar Committee did 

not press now methods on their attention 
1 « 

50 I lejoice to see that 111 Northern India the piinciple of betteiment aigued 
for in this note has received unconscious aclaiowledgment to a hnuted extent 
The land rei enue on iriigated lands is moie than the land levenue on nniingated 
lands, sometimes double 01 quadiuple, and this is in addition to the watei late 
The trouble is that this increase of lamLrevenue on imgated lands makes a 
present of an equal amount to the landlord whose 1 ent is twice the land revenue ; 
or, in othei woids, the cultivator is mulcted 'of a consideiable fi action of the 
additional value of the land ho cultivates due to the canal , but the landloid-who 
getsji half of this additional contribution has done nothing foi the canal, and the 
omieT of the canal who has done everything receives only a half of the contiibu- 
tion This is an illustiation of how the procedure of the Irrigation Department 
calls foi re-exammation m the light of busmess principles 

- +1^^ ^ re-organisation for the development of agiieultuie 

in this countiy geneially and of sugai cane particularly, I also look away from the 
o ei and very famihai expedients of spoon-feeding mdiistiies by taiiff, or by 
jnanipulations of land revenue In my tarifi note I only emphasise the Com- 
imttee s conclusions that there is no room for protection in the sugai mdustry 
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I put asidu Piefeionco as muorthy of a Memtai of tho League of NaWs and 
I anew not only how excise duty above a eettam Inmt of pnS could guard fae 
trade, but how- its leohsations should be used foi the help of the sugarmdustry' 


^ Taeitp and a suggested excise on sugae 

52 I agiee \vitli the conclusions of the Report— 

(a) that the sugai taiiff is prunarily a revenue ’tariff, and is not protec- 
tive in intention , 

and (b) that, so fai as it operates piotectively, this protection is not at pre- 
sent needed 

But (c) I do not agiee vitli the iuither suggestion that when sugar prices 
fall pioteotive duties at a higher rate than 10 per cent might be 
coiibideied ' 


I hold that the vhole duty is paid by the consmnei whenever the price m. 
India IS equal to the voild-iirieo plus freight to the consummg centies plws duty j 
hut that the Indian consumei pavs an additional tax to the native sugar producers 
as well as to the lactoifcs, to the extent of at least as much as goes to the revenue 
""Very little oi nothing of this tax has gone to the cultivator oi the labourer , the 
consumption of a \eiy uselul and seiviceahle article has been, to some small 
extent reduced , the profits of sugar manufacturers, anyhow very high, have 
been inci eased It is obvious that, if sugar manufactuieis had any sense of 
decency, they would make a laige reserve fund of their own from ivliich they 
would grant bounties to themselves in tunes of falling prices, m the same way as 
German and Austrian Cartels fed exports m the past , and that they would ask 
for an Excise Duty from the proceeds of which Research and Sugar services 
could be paid, instead of burdening the taxpavei with the support of them But 
in thef present day Business Ethics of “ the Devd take the hmdmost, ” such 
decency is past piajmg foi , the Committee might have led the way and pomted 
out where decency lay, even if they foiboie to make i ecommendations of compul- 
sory decency , they have, by proposition (c) given positive recognition to m- 
decency To ask the taxpayer and consumei to shoulder heavy rislcs of business 
in slack times, without participation in the profits of busk times, to put upon 
the communit}^ the expense of the manufacturer’s mefBciency and ignorance , 
is a time-dishonoui ed way of encouraging industries with which the Sugar Com- 
mittee has unwisely associated itself Protection is given to the weak by the 
strong, eithei as chanty, or as a recognition that, the wealoiess being the act 
of the community, the community should come to the rescue of the wealniess it 
has itself created , but Business Ethics demand support of the’ stiong by the 
wea/b, as a business right It is not the interest of the community to consume 
bad, dear, homemade sugar , the Empiie which lias assented to the League of 
Nations cannoi cultivate business antipathies to citizens of other lands , experi- 
ence has shown that national “ self -containment ” may break doivn by a striko 
of transport workers in peace as well as by war, and that the Piotective systems 
of the European Central Powers actually put them at a disadvantage in the 
matter of sugar and agiicnltural supplies durmg the Great War, compared with 
Free Trade England I am further of opinion that the Sugar Industry could, 
provide against the fall of prices by dumpmg, as agamst the fall of prices m 
the course of nature , moreover should so organise its autonomy that' cheap 
dumped sugar might be bought up foi developing the confectionery busmess or 
for now uses of sugar On all these points, my evidence for facts stated and my^ 
arguments and proposals in detail were early laid before the Committee 
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53 (Paientlietically I -wisli to recognise tliat the management of one import- 
ant gxoup of factories are so ad,iiistmg then pxico of cane to price of sugar tliat 
lialf tlie lienefit of clnty may go to tlie cultivator Tins is consideralile piogiess 
m decency Noi do I ignoie that occasionally tliore will be periods nben tbe 
price would depend entirely on abnormal stocks or abnormal demand, and not at 
all on cost of production, tbeieforo, not at all on duty Tlie consumer would, in 
sucli cases, paj’' tlie same pi ice, witb or without duty , the spoculatmg sellar pays 
the duty, and not the consumer of sugar But those consideialions do not affect 
the inaiiiactuier as maiiufatluiei , and he can always set apait from high pnees 
a reserve fund to support him in low prices , and the duty alwavs helps him m 
his bai gaming ivith the speculator, oi his competition with the foreign manufac- 
tuiei) The Committee glimpse then pioblem as one of atti acting capital to 
sugai factories, and cvciythmg else as snhoidmatc to this piohlcm , to mo the 
problem is supplying cZieoii sugai to tbe woild, and large sugar faclonos as only 
an instrumental good If capital be not so atti acted to Indian sugar factories, 
if piiatical ideas have to be indulged m oidoi to cicate sugai factories as the 
supreme good, 1 nnhcsitaliugly declare that India does not want or need them ; 
they aie not good enough So far as levenue is conccnied, the gieatei the sugar 
pioduction m India, the loss the levenuc So far as Piolechon is conceiiiod, - 
JSounUes ou sugar maikclcd would he more eftoctivc tlum Piojeciivc customs 
duties, and these bounties could he fninishcd by the liado itself fattened hv 200 
poi cent piofits, as the Ccntial Europe Caitels have found Bounties for Evpoit 

54 The omissions of the Committee m tins rogaid arc that in adopting convou- 
tional opmions on taufl, they have not investigated the actual opoiation of 
Duties and Bounties, not dispelled the flim-flam about Dumping and Sclf-con- 
tammeut, not discenied m the manipulation of taiitl laige oppoitmutics foi 
social ends, have condoned piosont mefiicicncv of sugar methods and off ci to 
encouiage them, have turned avay fiom aii Excise Duly ou sugai because of 
the unjust unpopulaiity ol the Excise Duly on cotton They nnsconceno the 
problem as one of capital and factories, whcieas the mam piohlcm is that of 
cheap sugar for the woild, a problem which can be compassed only by so oxtond- 
mg Indian sugai cultivation that India should become a laigc sugai cxpoitmg 
country Tins result is not to lie achieved by pie-occnpation with Sugar Re- 
seaich and sugar tariffs, but by the coinage of a fai-ienchiiig vision of rui-al 
reorganisation And the Empne’s commitment to the League of Nations .md 
India's acimowledged jilace m the League ought to have given the Committee 
the darmg to ask Government and the pcojile whcfhei Pietoionco as a principle 
ought not to be lelegated to the limho of past futilities, as mconsistonl with the 

; spirit without which Leagues of Nations cannot work 

55 Geneially spealcmg, it may be laid down that, if a taiilf he entiielv for 
revenue, customs duties with corresponding excise u ould ho most oftcctive , if eu- 
tiiely foi Protection, bounties should he most somceahle , if both piotection and 
revenue be the object, lughoi piotective duties than excise would he the policy 
®ut as statesmanship has leaint that taxation is not merely the mstmmenb of 
revenue and of equitable incidence, but may be made an oigan of icdistrihution 
of wealth, of lepairing inequalities unavoidably caused by the! social stnictuie, 
and of a general pi emotion of well-being, so the ends of a laiiff should not be 
limited by its piofessed objects of levenne oi Piotection Tins aspect is usually 
alive when people discuss Prefeience , and I have adverted to it m tlus note 
above , hut a portion of the laiiff revenue, piefeiahly the portion coiiliihuted 
oy excise, may become utilisahle foi social objects m coniiectum with the industry 
^ subjected to a tariff It becomes important, therefoie, to doVelop this discussion 
constructively I have no hesitation in laying doivii that, even if it he an object 
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to protect the sugar industry, the funds for Protection should, as far as possible 
- come from the mdustiy itself which should be definitely organised for that pur- 
pose The nature ot this oiganisation wdl be discussed in my sepaiate note 
which mil deal with Research and mv conception df what the Sugar Board should 
be {vide Section "Xll below) But the prmciple is nidisputable No 
industry should be allowed to levy a toll on the people as a whole, 
whether as consumers oi taxpayers, for help m low times, mth- 
out the industry contiibutmg m good times adequate premiums towards 
that assistance Protective tariffs should be m the nature of msurance 
of an industir I suggest that the sugar industry is not worth encouraging m 
India, unless, with present costs, it can earn a hvmg profit at Es 300 per ton 
This figure then may be taken as the datum hue^ The! Sugar Board should make 
a giant-in-aid when the price falls below this datum lin^, and the funds for this 
should be created by the factories (which wish to be beneficiaries of this grant 
in-aid) eontnbutmg a substantial part of the excess over the datum line when 
prices are high — a gTaded proportion of the excess as prices nse, highest when 
puces are highest as e f/ , when they reached 1,100 rupees a ton this year "Where 
the cultivator participates in this fluctuation of price, the puce of sugar taken for 
detenmnmg the' scale should be the net price to the factory, le , the market 
price minu’^ the contribution to the Sugar Board, or the market puce plus the 
grant-in-aid by the Sugar Board 

56 If the tariff be by a customs duty, the duty should be balanced by an equi- 
valent excise, which would be levied only when the price of sugar is above the 
datum hue I am of opinion that a fixed duty of 30 rupees pei ton would bo 
better than the present sliding /scale , and that the excise should be the excess 
of the market price above the datum line, mth a maximum excise equal to tlie 
customs dntv I fnrtliei suggest that sugar refineries be exempt from tbis excise 
as already they would have paid duty on the raw sugai they import and refine 
The excise realisation should be handed over to the Sugar Boaid, along mth the 
State share of the surplus profits of the State-guaranteed sugar factories, for 
expenditure on Research and other elements of well-bemg of all the sugar m- 
terests 

57 And in this connection, I am for a Groveinment Factory conducted by 
a Board of Directors and a managing Director all paitly remunerated on a system 
of bonuses I agree mth the Committee that the conduct of such a factory should 
be mthout regulation by Accounts Office rules, oi by references to the Headquar- 
ters of Government All the control should be exercised by the Board of 
Diiectors acting through then Managing Director, and there should be the 
usual commercial audit and control It seems to me that this object could be 
best achieved b}’’ converting the Government Fajctory into a 30 int-stock Com- 
pany, Government holding shaies or debentures, whole or part as they please, 
just as the British Government does in the Suez Canal Company or in the 
Anglo-Peisian Oil Company Government interference then mU be merely 
as guarantors, as on private guaranteed Railways, or as shareholders, as on 
the leased Eailwaj^s, that is to say, they would appoint Directors and ask for 
special enquiries as shareholders when things do not go well To put it in 
another way the Government sugar factory will be conducted not on the hues 
of Rost and Telegraph Offices, Ordnance Factories or Military supphes, but 
on the lines of the Anglo-Persian Oil Company, or the State-owned leased Rail- 
ways in India This would simphfy the recommendations of the Committee 
which might othermse be up against some unlmown or unseen rules For the 
purpose of this factory, and I should say for the purpose of the Report as a 
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whole, there should be no bar on the emplojTnent of citizens of States outside 
the British Empire The -Government Garden at Buitenzorg and factories in 
Java have been obhged recently to employ American botanists and Damsh 
chemists because Hollanders cannot be obtained I understand that there has 
recently been a gieat difSculty in recruiting foi the Agricultural Service in 
India , a difficulty which is suie to remain outstanding for years because the 
training of professional people in every department has been ariested by the 
“War the young men who would have 30ined the Colleges went to the battlefields. 

58 Similarly, I proceed to point out how much land revenue is misjudged as 
if it was a tax very different from the postage stamp, or water rate — that is, 
anythmg else than payment for seivice, and I draw out the full conse- 
quences of the two attitudes of the critics of the land^ levenue system 
and my own I am given this opportimity of dealing -with this 
subject by the recommendation m the Agricultural Chapter on Burma foi^ a 
temporary reduction in the assessment on cane 

X — ^Land Revenue 

59 I agree that cultivation of cane by small cultivators should 1)0 encourag- 
ed Even if the areas be scattered and do not permit a Sugar Factory to be 
based on them, stiU it is an advantage for the greater production of sugai that 
gui should be made in such areas, so as to relieve the strain of gui on cane in. 
more conveniently situated areas, and release this cane for sugar 

But I do not think that this object would at all perceptibly be attamed by 
manipulations of land revenue The whole revenue for cane purposes m Burma 
IS Rs 10 an acre , supposing the revenue be halved, it is only a matter of Rs 5 
an acre on an output ranging in value fiom Rs 300 to Rs 1,800 an acre , and 
this saving is not likely to serve as an encouiageonent foi the growth of cane* 
To expect encouragement is of the same older of ideas as that which 30 years 
ago sought ericouiagement to the iron mdustry m diminishing the loyalty on 
iron oie by anna per ton oi \ anna pei ton Remembering that even in Ryot- 
wari tracts the lyot paving revenue tends to become a middleman, and that culti- 
vation IS done at rackrent by temporary holders, any alleviation of revenue 
amounts to a present to such middlemen If encouragement is to be given to 
the gioivth of cane bv the small holder, and if also the principle is to be accepted 
that for a given area the land revenue pajunent should be the same, whatever 
crop be grown, I suggest that at the settlement the Officer should consider what 
IS the most profitable crop that the land might be expected to yield durmg the 
period of settlement, and base his calculation of revenue on thei most profitable 
crop bemg chosen by the cultivator Thus, lands most suitable for cane would 
bear the cane revenue, even if the the cultivator chose to grow rice The revenue 
would gam and the cultivator would harm an mducement to gi ow the most profit- 
able crop, and cane would thus become encoui aged where it deserves to be en- 
couraged If, on the other hand, the State finds it essential to grow certam food 
crops, even if other crops be more profitable on certam areas, then a hcense would 
be granted by Government lemittmg the revenue, if the particular food crop found 
necessaiy by Government be grown 

60 In this connecti,on I may once for aU, enunciate a proposition which is not 
popular, but which is essentially true Land revenue is only revenue m the same 
sense as the piofits oi the Post Office or salt or tobacco monopohes are revenue. 
The revenue is really rent The abolition or mitigation of revenue would be 
no boon to the community, because the price of food depends on the cost of pro- 
duction on the least productive lands which practically pay neither rent nor 
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revenue The revenue-paying lands are of different qualities, and the differ- 
ences of revenue aie to equalise the advantages to the different cultivators , 
the State being the leal owiici, the cultivatois being owners only of tenant lights, 
Taluqdais and others, wheievei they be, being middlemen to whom a portion of 
the State rights has been handed over Reduction of land revenue is, therefore, 
only an advantage to middlemen and neither to the cultivator nor to the buyer of 
food The cultivator may be a middleman^himself possessed of favourable lands 
and thus may benefit, but not as a cultivator To reduce land revenue would 
mean increasing taxation, and as the taxpayer in India' is essentially pool, a 
reduction of leveiiue would mean hardship to the poor m a-n 

61 All leveniie is i ent, and rent should be no burden to the rent-payer, if it 
he no more than the equaliser of opportunities of cultivation on lands of unequal 
fertility and favourableness of situation It is perfectly true that it is not an 
advantage to the community that rents should hereditarily fall into private poc- 
kets , but no more should they be picsented to cultivators oi Taluqdars, who by 
tlie remission oi abolilion of land revenue would receive presents (from the 
sorely burdened tax-payer)- iii proportion to then wealth and not in proportion 
to then need The abohtion or reduction of land revenue would present no 
compensatory moral or material advantages, as the abolition of Opium Revenue 
d'd 01 seemed to do , and the tmkeimg mth any large source of revenue always 
entails lesoit to queslionable neiv taxes which would create far more discontent 
than vould bo allayed by the reduction of land revenue The real complaint 
of the people of India is latliei against the mistaken, though well-meanmg, policy 
which has made the most flexible and equitable source of revenue in the country 
' the least elastic and least pioductive, at least in certain Piovinces Bihai and 
Orissa, mdustiiallv the most progressive of Provinces, will find its industries 
an expense to its finance and mil be reduced to a condition of unprogressmty 
by the stationary character of its land revenue Theiefoie, I say to critics of 
Land Revenue — it is the backbone of progress, it belongs of right to the com- 
munity as nothing else does, the community badly needs it all and more , this 
Land Revenue ‘ feai to touch ’ 


XI — Some MisoEnnAKEOUs Recommendations 

62 Of course, I have submitted all my recommendations, in the fiist mstance, 
to the Committee, and I would deal here only with those whichl have not been 
adopted in the Report Some of those recommendations have already appeared 
in the notes above , otliors now I submit tentatively, for consider atioii, to a wider 
tribunal than the Committee— 

(A) My first recommendation is that the best use should be made of 
existing institutions and insti-umeiits, and one of these is the Couits of Wards , 
a second is the Indian Institute of Science, and a third concerns the manufacture 
in India of sugar machinery and, indeed, of all agiicultuial implements 

(a) I find a consensus of opmion that, while the admmistration of the 
Courts of Wards might be improved, all estates that have fallen 
under the Courts of Wards have immensely benefited by then ad- 
ministration even as at present These Couits of Wards control 
cane lands and it should be possible for them to lease areas to fac- 
tories for long periods so as to reproduce the Java system These 
' leases should be subject to confiimation by the Local Govemmeiff 
As I understand it, the view at present taken is that neither the' 
[ Local Governments nor the Couits of Wards have the power to give 
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leases wlucli tlie "Waids irngM not disomi on coming of age Tlie 
pimciple suggested is that the Court of Wards is a Trustee, and 
Trustees aie not, in any system of laws, allowed any latitude in 
mvestment or administration If we go behuid these laws to their 
object, one sees that the Tiustees did not prove trusworthy, and 
so their, latitude as Trustees was restiicted I understand tliat 
widei powers are given to the Public Trustee m England In any 
case, the Com !s of Waids have not proved untrustworthy Tmstees, 
though, of course, they are liable to malce mistakes, as the Ward 
himself ivhen grown up would he liable , but where there is a pro- 
position uhicli brings more levenue to the Ward than any existing 
use of land and any reasonably prospective use, m such cases, whore 
a reasonable oumer would gladly enter mto contractual obligations, 
tsing his oivir discretion for a period of years, theie the Courts of 
Wards, subject to appeal to Government, should have ther oppor- 
tunity of imploring the- Ward’s Estate with public benefit besides 
The pieseiit restriction on the discretion of the Courts of Wards 
and of Goveniment surely results in more loss by loss of opportuni- 
ties than any loss by mistakes 

(b) I need not puisue the advantages of malong useful the Indian Insti- 

tute of Science, chiefly its well-developed chemical branches, in the 
service of an all India Sugar Eesearch Oigpmsation It may re- 
quire an alteration m the constitution and administration of that 
body , but it should not be allowed to escape the duty of doing 
service to the country, paiticulnily at a time when the War has 
given it a large wmdfall of additional income 

(c) An Agiioultuial Implements Company has already been started at 

Jamshedpur, and for some tunc negotiations have been pursued to 
introduce the manufactuie of sugar machinery It may he that the 
burden of capital charges on sugar manufacture might come to be 
reduced hj a Sugar Company on the spot, and it may he that agri- 
cultural miplemeiits specially for the service of cane in India might 
ho nioie leaddy manufactured by a Company m India whose 
tatkoit d’etie is to serve the special requirements of India In this 
connection, I am glad to pass on to the Agricultural Implements 
Company the ivise suggestion of my colleague, Sardai Jogondra 
Singh, that its Directoiate should not he entirely a Bombay uisti- 
tutioii, hut should be composed of agiicultuial experts fiom 
several Provinces 

63 (B) I would further suggest the principle of a Government factory m 
every sugar growing Province, malang use of Cioivn lands The lands would he 
prepared by Government at a certain laige capital cost The Government would 
not work the factor j"" itself, but hand its land to a Corporation Avhich would 
put up and conduct the factory Of the capitalisation of the^ Corpora-' 
tioii the monies expended by the Government on prepaiatoiy processes 
Avould form a part, that is to say, the Government should receive shares equal 
to the monies expended with interest and even with proper piofit Govern- 
ment should have the option of talang any portion, or the whole of the remamdor 
of the capital of the Corporation On the whole capitalization Government 
would guaiantoo, say, 7 poi cent diAudend , would euloice depreciation, set 
aside at 5 per cent , and of the surplus profits,, if any, there would he a division, 
Government as guarantor gettmg two-tlurds and the shaieholdcis mcludmg 
Government getting one-thud In letum for such concessions Government may; 
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stipulate that tlio Coiporation should cany out any duties which the Local 
Government may put upon it in the mattei of sugai rcseaich, or sugar schoolmg’, 
■01 taking appi entices ’ 

64. The principle of the suggestion is that, if it he considered that sugar 
raanufactuie is a very profitable business and that to make it in quantities laige 
enough to affect woild pioduction Government have to spend heaps of money in 
icclaimiiig, diainage, iingating, sanitatihg, colonising, Government might as 
well take all the risks and escape the deficiencies of Government administiation 
by managing tluough a Coipoiation, as in the ease of leased Eailways, and create 
a Development Fund fiom the suiplus cainiiigs of sugar factories which the 
State hlone makes possible There is no question heic of the State interfering 
with imvato entei prise The State summons piivate enteipiise, takes in hand 
legions which private eiiteiprise cannot touch, and pioduces sugai which the 
woild vei}’^ badly wants and which piivate enteipiise can Cicate elsewhere with- 
out Goveinmeiit mtcifcrence It may be added that the management by the 
Coiporation would not be under any Managing Agents, but only undei Managing 
Diiectois, cspeits in llioii line specially hi ought out who vould lun the Coipora- 
tion, as they would run any commercial Coiporation 

65 (0) The above iiiinciple may be extended in such favourable positions 
' as the Ciovni lands in Burma oi in the Agency Tract I suggest that, if and when 

lands have been suitably pi epai ed foi cane and its rotation crops, about 100,000 
acres sliould be kept sopai ate foi Govei-nmental oi semi-Govemmental opera- 
tions a3 a model to the industiies of the countiy They would bo conducted 
foi piofit, of com sc, and a sutficiency of profit would be insisted on, but profit 
would not be their pinnaiy obiect Cane, with its rotations and its need of fac- 
toiies light 111 the hoait of villages, gives an opportunity foi nUage planning, 
village sanitation and village cnilisation, intioduction of schoolmg and hospital- 
Img and intioducmg the pimciple of selection foi lesidents which possibly no 
other industiy affoids Hoio would be co-oidination of mdustiies and cultiva- 
tion Eice fields and iice mills, oil seed cultivation and oil mills would bF^ide 
by side with cane fields and sugai factoiics They noiild all be diiven by elec- 
tiic power, the suiplus of vhicli would be used for village leoigaiiisation , the 
factoiies might be seasonal, and the powci plant would he common to them all, 
so that the powei would be used all the time, night and day, toi diffeicnt factor- 
ies at difCeient seasons of the yeai The woik would oe done by Coipoiations 
to avoid the overdone and tiiesome objections made agaaiist Government 
management Dividends would be guaiaiiteed by Government and suiplus earn- 
ings dmded as in (B) above Investment in such factoiies would be a new 
means of thrifty einplo'^Tuent of savmgs held out to men of small means 
Financiers and the laigoi public outside the Piovince vould onty come in after 
the small investor has been satisfied , but, of course, nothing should be done 
except alter the calculation of the lemunciativeness of such schemes, a calcula- 
tion as complete as would be iiiade before a canal is sanctioned 

XII — StJGATI EESE,URCn AX’D THB SuGAB BoiRD 

66 The Committee iccommead reseaich on the model of Java, and that is 
well They depart fiom the principle of Java vheie sugai lescaieh is suiipoit- 
ed by the sugar industry, and that is not well In the fiist place it should be 
recognised that the lesearch to be done need not be of the same ordei as the 
lescaich of Java or Hawaii which would remain available to the Indian cane- 
grower or manuf actui er All the lesearch that Lidia needs, in the first mstance, 
is on vaiieties of cane and extermmation of disease, and those, can be earned oi 
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to tlie same extend as now , in tlie second place, tlie objection ibat tbe industiy is 
not extensive enough, oi oiganised enough and, IJieiefoie, cannot paj" for the 
expenses of rcseaich has been met above bj-- the suggestions of the appiopi na- 
tion of excise pioeeeds and the sugai factory jirohts of Goveinmcnt , in addition, 
the Conmiittcc themselves suggest a conliibntion by constituent factoiieb 

67 A fuitliei contiibution mav be taken fiom the cano-gioweis tliemselx^es 
through a levy on the puce of cane sold to the factory foi sugai niakmg , it beuig 
piesumed that the bulk of the benefit of agiieultural leseaich foi cane would 
aceiue to cane vliicli is ultimately to bo convcitod mto sugar by up-to-date 
methods In the thud place, though the name lescErch is usually confined to 
physical sciences made by Piofessois, yet theic is a coiisideiablo amount of 
lescaich m connection ltl^bufclncss uliieh has relation to the finding of markets, 
to economies m packing, to the securing of the cheapest Kailuay latcs, to eco- 
nomies in the delixeiy of cane to the factoiios, to the contentment of xvoikcrs in 
factoiy and field, to co-operation among cultivatois, to profit-sliaiing, to gonial 
connections until consumeis All tins leseaich can be done only by oiganisation 
in the shape of the Caitols of Cential Euiope and of the sugai pioduceiSj unions 
in Java, and it was my ‘•uggestion to the Committee that, instead of recommend- 
ing a Bugai Boaid uliich is plainly an epi-phenomenon — a body meeting once 
a xeai oi so piactically to leccn'e lepoils and constituted by men taken from 
all pal is of India uho cannot feel the necessaiv enthusiasm to go such distances, — 
the Committee should considei the ci cation of a inoio rigorous Sugar Boaid, 
consisting of full-time cxpoits, paid foi the job, to whom a uhole vanety of 
functions would be cnti listed so that thej would hayo the necessaiy enthusiasm 
and the necessaiy skill and the necessaiy esput dc coips 

68 I am of opuiioii that the Sugai Boaid, as above indicated, should combine 
tbe functions of a Eoscaich Boaid and Pioduceis’ Union and the continental 
Caitels , and to this Sugai Boaid uould be handed ovei the icyemies of excise, 
the piofits of Govcinincnl factoiios^ the levies on the constituent Corpoiations 
and the Icx'ies on cane supply to the factoiies Thcio is no objection to adding 
io the expel Is sitting on this Boaid the nomiiioos of sugar giowois and sugar 
factoiies It may he necessaiy foi this puipose to oiganise factones and 
agiicultuiists 111 local sugai ceiities into constituent bodies locally oiganised 
Being so organised, these constituent bodies would find fmthei functions of 
then own, and then actmtics would be watched and piomotcd by the Sugar 
Boaid at Headqiiarteis It is cleai that such a Sugai Boaid would be piema- 
tuie, unless the sugai indnslix is intended to glow to the chmensions contemplat- 
ed 111 this note , and Iho uniting to cicate the Sugai Boaid till a vigoious policy 
is decided on will he no' inconvenience, uhcicas a body cicated to be 
fuiietionless and, theiefore functioumg criatically, is more Idcely to be a 
nnisaiice than not The reseaichos would go on as now, so would the existmg 
Sugai Buicau My point is that the Sugai Boaid should not be oieatod as a 
meiely otiose body, hut should be planted as a vigoions entity to do the lohust 
thmgs when the time to do them is iipc 

69 The scope of such a Sugai Boaid, as I laid hofoie the Committee in July, 
may heie be biiefly lecapitiilated Theie aie geneial mterests of the sugai in- 
dustiy as a wdiole wdiich at piesent aie neglected because it is; no individunPs 
special benefit to attend to them , the inteiests can he looked aftei only by laige 
and continuous effoit, and all must ppll and puU togethoi, and pull foi all they 
are wmilh I piopose, theiefoie, the cieation of a Oential Sugai Boaid iii oiga- 
YiC iclation wath local Sugai Boaids m Piovmces wheie thcie aie cential 
faetoiies^ and in living touch xvith Sugar Growers' Associations in every Pro- 
jVinee I need not give heie the complex constitution w'^hich such an organisation 



SUPPLEJIElSrTAltT SJ-OTE BY SIB B J PADSHAH 


353 


YQiist be given to peiform efficiently the numerous functions to oe assigned to 
it I have given some tbouglit to it, but I tbmk that it -would be wasteful of 
^ood thought to do moie than submit a few general considerations If the Sugar 
Boaid as a statutory institution be -accepted, Government themselves would be 
the properest authoiity to give it shape and body , and there are the models of 
the Sugar Syndicates of the sugai countiies , and there is the"* recent creation 
■of the Cotton Giowmg Association m England 

70 The geneial considerations to be borne in nmid aie that the stiucturg 
of the Sugai Boaid should be delibeiately adapted to its functions, that the 
Board should substantially consist of full-time paid sugar experts who would act- 
as a permanent committee of the Board during the long inteivals when the 
Board is not in session, that the aim of any structuie is i ept esentaUon of the 
inteiests invohed, and that, even though in pubhc affairs, there is no known 
alternative so fai to the elective piinciple, it has not been so successful as to 
seciue a perfect mirror of mteiests, and that in business it is deemed a nmsance 
by electois and elected poisons ahke, and that, theiefoie, the Sugar Board should 
not be tied to the elective pimciple The Sugar-giowers’ Associations and 
Local Sugai Boaids should be lepiesented on the Cential Sugar Board Three 
features distmguish the sugar mdustiy of India fiom mdustries generally , 
and the constitution and functions of the pioposed Sugar Boaid have, p>o tanto 
to be dilfeientiated from those of other mdustiial syndicates The first is that the 
Sugar Board is to bo bi ought mto bemg not to oigamse established, sugar inter- 
ests, but to aeaia the very mteiests which it is to oigamse and protect The 
central factories are few, not one is of the economic size contemplated , no 
knowledge exists of available cane lands in favouiable circumstances , no sur- 
vey has been made ot obstacles to be overcome and facilities to be pro-vided 
The Sugai Boaid, foi example, would have to take note that the Laissez Fan c 
policy so potent ui establishing othei mdustries, and even sugai elsewhere, has 
no claim m the mattci of sugar m India wheie it has had a long lope, and is 
stianglmg the mdustry The second featuie is that cane carries small values m 
laige bulk, and Iheiefore cannot stand the cost of long distance transport , m 
this it IS unlike cotton which pie-wai was over Es 500 a ton, as against Es 7 
to Es 10 a ton of cane , but it is very 'much like coal and metallic ores The 
difference is, fuithor, that cane or its jmee cannot Leep m long transit , a factory 
must be established m the vicinity of canc Lastly, the manufacture of cane, 
like the gmnmg of cotton or seaside hotellmg is seasonal , for two-thirds of the 
year, capital and men stand idle, if confined to sugar alone 

The functions of the Sugar Board may be classed under several heads : 
(z) Organismg and corielating , (n) General , (m) Functions lelatmg to fimshed 
products , {iv} Functions lolatmg to the factory , (v) Functions relatmg to the 
-agriculture of sugar 

71 (i) The Sugai Board should organise its o-wn office, orgamse local Sugar 
Boaids in Piovinces which have central factories, and oigamse Sugar Giowers’ 
Associations to look after the agricultural interests of sugar, should brmg 
factory in relation to plantation so that the regulai supply of cane at reasonable 
cost should be forthcommg, help with advice on negotiations between cultivators 
and Taluqdars on the one hand, and the factory on the o'ther,- see to it that m- 
teilopers do not mterfere with the scanty supply of cane m an area to an existmg 
factory, advise Local Governments as to when the Land Acquisition Act should 
be set mto operation, secure that, m agreements foi cane, the highest price be 
offered to the cultivator, and that m agreements for rent, the highest rent go to 
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various means of liarmomsmg the cultivators' and factory interests, and yet 
securmg the most efficient cultivation , negotiate mth departments and firms 
for the puhhcation of maps 61 lands available to factoiies on terms m %aiious 
localities m India and Bunna, discuss mth engmcers vhere impioved iriigation 
or dramagc would increase the sugar production of the countrj", bung the agri- 
cultuial and industiial parts ot the mdustry mto touch mth Co-opeiative Agri- 
cultural and Industrial Banks, mduce Local Governments oi enlightened films 
to take apparent iisks vhon they might be legitimately taken, eq, establish 
factories in areas from winch ordmary enterprise shiinks, to demonstrate how 
much could be done under conditions of freedom The Sugar Board would see 
that consulting engmeeimg, sugai machinery, agricultural machmeiy foi 
sugar, tiamivays eiigmeenng, geneial engineering foi repans and leplacement 
of parts arc available in India to the sugar industiy , would be able to guide 
factory owneis and plant eis to secure the best expert help, foreign and Indian , 
would establish sugar schools, and Sugai Kcseaicli, both agricultural and indus- 
trial , would uigc irugation and drainage wheic they can be profitably under- 
taken bv Goveinmcnts or piivate films , Avould discovei new maikets and new 
uses for sugai and new economics in pioduction and new souices , would cieatc 
Insurance Funds against dumping of siigai, and against supplantation by new 
methods oi substitutes Tlieio seems no end to the functions undci this head, 
and no restiictions should be put by statute , ncu uses ma> be shoivn by e\- 
-penence for the instnimcnt of the Sugai Boaid itself Generalh it would intei- 
relate the Cential Board with its own offshoots, the whole oiganisation mth 
outside depaitments of State and othci industiies, the Indian sugai industry 
with Jaya, Cuba, Hawaii , factoiy with cultivation Pn the one hand and markets 
on the other , science uith industiy , general engineering with factoiy pio- 
duction , appiehensions of the futuie with present prospeiity , raw material 
and stores with the finished iHoduct , production with finance and banking 
In this intei-i elation, it ivould be a lefeiee of Government foi taxation, of 
plantations for Land Acquisition, of factories for engineering, of cnltivatois 
for the best protection of their rights, of capital and labour to avert stiikes, of 
factory and cnltivatois foi the piopoi puce of cane, of the community foi 'push- 
ing cane and sugai, in the Central Piovinces by the ci cation of water supply or 
in the Deccan by the supply of diainage 

72 (it) Genei al — ^It is difficult to sepaiate' functions (t) and (ti) Still some 
may here be mdicated Negotiating transport lates foi machinery, cane, stores, 
outgoing products , piovision of independent tiansport facilities bv land and 
water , supply of Group Adviseis as m Jaia to become referees foi the solution 
of daily problems of scientific loutme in factoiies and fields , dealmg with the 
question of labour supply and labour bonuses , airangmg foi economical banking 
facilities , treating and looking after questions of housing and comfort , seeing 
into sanitation and health 

73 It will be seen that the above quoted note does not expound completely 
the details of the whole oigamsation Li fact, the note was never completed, 
because the Committee piefeired simple hnes to complex hvmg lines, and it was 
no use wasting thought further upon the pioblem , but, if the principles of 
the scheme commend themselves to people whose duty it would be to orgamse 
the sugar industry of India, (and by these people I do not mean Government or 
Government alone, smee Sugai Boards or Sugar Sjuidicates elsewhere have 
been entirely the concerns of sugar manufactuiers) then the rest of the sketch 
Will be fully woiked out by themselves" 
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Xin — ■'Weights and Measdees 


74 I laid before tbe Committee on tbe day onr signatures were affixed a 
Cnapter on ‘ Weights and Measures ’ As tbeie was no time to discuss that 
Chapter, it was ai ranged that the Gomrmttee as a whole would shortly express 
the handicap on then investigations arising fiom want of fixity of standaids 
bearing the same name in different parts of India, Var, Bigha, Seei or Maund, 
and that I should in this note submit my specific proposals on my own lesponsi- 
bihty I may say that, though I am awaie that much useful work has been 
done on this subject by the Agricultural Boaid and by the ‘ Weights and 
Measuies Committee,’ I have not had the opportunity or the time to consult the 
work already done I sub-jom that pait of my note which (a) lays down three 
general prmciples and (b) applies those piinciples to thiuk out a brief workable 
scheme 


Some prmciples of pioceduie may be laid doivn — 

(o) The change should be voluntaiy (and mduced by persuasion and pro- 
paganda) , except m State and State-aided department such as 
statistics, ullage admmistiation, education about tables of weights 
and measures, coirespondence mth Government, Municipalities 
and District Local Boards 

(b) ThejjTiange should letain existing imm^s as fai as possible 

(c) The change should achieve as many as possible of the advantages of 

the hletiic System, short of universal acceptance of the 
same standards These aie that the sub-multiples should 
be easily calculable, and that the diffeient standaids should have 
an easy relation , c g , the unit weight is the weight of the unit 
volume of watoi 

(d) To attam the advantages of (c) it may be desiiable not to assimilate 

the 99 standaids of India to the hundiedth, but to assimilate the 
whole hundicd to some external standaid nffiich piomises to be 
uim ersal The approximation to the kletric Sj stem without using 
foieign names seems to piomise results 


75 These prmciples may find various applications and, if I proceed to sub- 
mit one below, it is not to suggest that it is the best that can be done, but to put 
forward somcthmg definite for consideration Let us take weights first , I 
would retain the names tola, seer, maund, Idiandi The tola also is generally 
standardised already at the weight of a rupee, or 180 grams, and should cei- 
tainly be retained A seer vanes fiom about 25 tolas m Western India and the 
South to 120 tolas in some parts of Bengal , the maund and Idiandi vary only 
less widely The reforming piactice has tended to assimilate all maunds to 
the Bengal or railway maund of 82® lbs , which in oui Beport has been called 
the standard maund, but the piocess is far from complete This is equivalent 
to 40 standaid seeis of 80 tolas each But there will be no more opposition by 
conservatism in different paits of India to makmg a seo 86 tolas (the equivalent 
of a kilogram) than to making a seer 80 tolas The adoption by the railways of 
this slightly overweighted seeti would alone go a long way to ensure its rapid 
adoption by the public Luckily also the word sect is used for measuiement 
as well as weight , and it should be possible' to take the seei measure so that 
a seer measure of distilled water weighs a seei m weight , and this can be effect- 
ed by makmg the seer weight the equivalent of a kilogram, and the seer measure 
the equivalent of a cubic decimetie A thousand seeis by weight would be a 
metric ton , 40 as at present would make a maund, and 200, or 5 maunds, would 
make a khandi 
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76 SiBoilaily, I suggest the unit of lengtli to be called a voj— tbe present 
name of a yardAvbicb may be of vaiions lengths in different paits of the country, 
— ^tbe gaj of Gujaiat being 24 inches, the varm otbei places being 32 to 36 inches. 
This variation is the oppoituint-v for creatmg a standard var of the length of a 
metro, mth its divisions by tenths and hundredths, as customary in Indian cal- 
culations The squaie taj vhich is the unit of urban lands vould then be the 
size of a square metre-rrbetween 19 and 20 per cent biggei than the piesent 
square yard Ten thousand such square vars may be called a biglia, (the size 
of neaily two and a half acies or one hectare) A hgha would then be an 
aiea equal to 100 vais sqitaie 

77 If Staiidaid Time has come to stay, wherever it has been adopted, 
standaid weights and measiiies, too, must stajq if employed courageously 
and intelhgently The local weights and measures vould remam foi some 
time , they would be called lachha sects, maunds, Lhandtes, htghas or vars, 
and the new standards -would be called paLLa sects or biglias or vars. 
The tcims Mcliha and palcKa aie already in use to imply simdai distinctions 
Railways, Banks, Patwaiis and the Statistical Department would immediately 
adopt the scientific standards , schools in their hosMaLs (tables of conversion) 
for one generation would teach both hachha and palJta standards , then, when 
the new generation finds out the advantage of the new standaids, the calcula- 
tions they save and the peiplcxmg vaiiety of meamng they escape, the old 
imphcations of the names still in existence vould be forgotten as the Julian 
calendar has been forgotten — e-^cept vhen courts have to interpret title-deeds 
where the old meanings of old terms have to be maintained 

V 

78 I uige Government to take this matter earnestly in hand , if the nuisance 
of the piesent system be not clanioious, the nuisance is none the less theie ; 
and the trouble of reform is not obvious, noi would reform on the line here 
indicated be provocative of any discontent. No mobs will storm Government 
Houses with the cry “ Give us back our Eleven Days,” as English mobs cued 
m protest against the introduction of the Gregorian Calendar 


SIV — CoNCEusion 

79 I may now bring this long note to a close It has been a somewhat weary 
work stringing up into a vhole fragments -which were origmaUy mdependent 
wholes I regret I have not had the time, the patience and the literary gift to 
convey to the reader the magnitude of the problem rn the fuUness m which I have 
felt it I have watched the sub-conscious of my colleagues all the time the 
Report was bemg drafted and I do not think I exaggerate -when I say that funda- 
mentally they share my view that vnthout Land Acquisition or equivalent State 
regulation looming m the back ground the'control of agriculture which is needed 
by a large up-to-date factory cannot be obtained , and that -without this control 
the future of sugar in India is not bright Having dropped resort to what they 
would consider a heroic remedy, the Comnuttee’s. recommendations are of the 
work-a-day order, and, while I have agreed with them as far they go, I cannot 
agree not to go further Indeed, I have gone further than my o-wn origmal mten- 
tions , I feel that the problem of Indian sugar is not the pioblepn exclusively 
of India, or exclusively of sugar , to make sugar cheap m India it has to be made 
cheap all the world over, and it cannot be made so cheap -without India contribut- 
ing her best cane and her largest cane area to the solution of the problem The 
brmging of India mto this solution is only the revival of India’s function m the 
sugar world , for India has still the largest cane area and is still nearly the 
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laigest consH'nier , and India probably tanglit the woild tbe malong and eating 
of sugar Siio i etained tins primacy up till historical tunes, until science, capital 
and enterprise and develoiimont of transpoit alteiod conditions It is the busi- 
ness of couiageoiib statesmanship to re-adapt India to these altered conditions, 
and win bach foi her the position she has lost Statesmen should not, like mr 
colleagues, boh.we like shame-faced school-boys m piesence of large ideas , 
they should not change coloui as if they were detected growmg too big for 
tlieir boots, and they should not shiver because people criticise those ideas ha 
tiansfoianation and not leformaiion Suiely the whole trend of the reconstruc- 
tion of India IS to tiansform it fiom a country of small producers into a country 
of laige produceis, to revitalise agiieultiire as well as manufacture by bringing 
to beai upon it both science, entoi prise and capital If Governments take a hand 
111 such a transformation at all it should be not to unpede but to promote this 
natural tendencv which, if regulated by leason, promises benefit to the cultivatoi, 
piomisos to 1 educe poverty, piomises prosperity to the cultivator, and promises 
to find careers for trained national scientists , proroises employment for all the 
capital and thrift that could be brought to the service of sugar If Govern- 
ment take caie here, as Goiernment in Java do, to control negotiations as 
between cultivatoi and factory, theie need be no degradation of the status of the 
cultivator and by a persuasive urging of the scale of cane prices on the factories - 
they might prevent the dram of profits as a tribute from the land to shareholders 
of factoiies Governments might make use of concessions of Crown lands, or 
make use of contributory utilities like water, drainage, reclamation, sanita- 
tion, to impose on the new factoiies standards of well-being for the economically 
weak — cultivators <md labouiers Governments might take advantage of the 
fact that the sugai industry is unique (m bemg tied down to the land where the 
law mateii.d is groivn) to bung the essentials of iirban progress to the country 
side -without losing the ti esh an and open sky of rural industry ,' and all this 
Government may do -vuthout flirting with tbe delusive snares of piotective 
taiiffs and without revcising the tendency of the world to work as a whole, to 
woik as a unit, to compote in ivell-doing as well as in well-being, to denounce 
national bairiers which pro-^oke and aie the products of national hatred I 
have, therefoie, not hesitated to desciibe preferential and protective tariffs for 
what they aie in the scheme oi the life of the world 

SO I reioice that it falls to me to vindicate the brave -wisdom of my own 
pro-^ incial Government in the mattei of the regulation of land for purposes of 
industiy— vnsdoiii justified by results, as the Hon’ble Member who gave emdence 
before us testified -ivith unbending conviction I have also gladly given my 
testimony of the inestimable sci vices of the Iriigation Department to the agri- 
culture of the country and particulaily to the cane agriculture without which 
there would be no prospect for the sugar industry of India, and I now gladly 
add how much sugar as well as geneial agriculture owes to the Agricultural 
Departments of the countrj^ which I have leaiii to feel are the best investment 
of tlio money of tlie community with illimitable possibihties of dividend not only 
111 cash but in human happiness, if these Departments be worked and used with 
vision, -and not merely as departments to be organised for reseaich 

In conclusion my ovm varmest personal acloiowledgments are due to the 
Government of India who nominated me on this -Committee, enlargmg my ez' 
perience and thought. 
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POSTSCRIPT 

The Report Bifpiccl and my note snpplcmentaiy to the Report v/nB hanrl- 
ed over to the Sccrctaiy on Novemher Gtli, 1920 Since then several things have 
happened The price of cane in Bihai today, as J am diclating, (Januaiv 27t!), 
, 3921) IS Re 1 pei standard maimd as against annas a winch was Uie late when 
the Sugai Committee slaited The price of sugar winch was Rs 40 pei standard 
maimd m June last is today Rs 37 The puce of rnadnneiv does not aiipear 
to have yet given way , evchangc which was luMaicli last vear at Rs 7 pci pound 
sterling is now Rs 34 pei pound sterling The outlook ioi sugni, I am ciediblv 
informed, is that the puce in New Yoik, winch was 23 cents pei lb in June last, 
will now stabilise lound anything between 4 and, "i cents pci lb winch, if the 
Rupee wore to go up to 2<; and the dollar to lotuin to the noimal of 4? 2d would 
mean a price not c^cecdnlg Rs 9 per staiidaid inaund in Kew York , adding 20 
per cent for duty and fi eight and handling it would moan a ])rice not exceeding 
Rs 31 per standaid maund in India 1 am glad to be allowed to add a post «.cript 
shewing how the pionouncemonts of the Sugar Committee would be affected 
b\ this state of things 

The mam thing, of course, is that, unless the pi ice of land, the cost of erec- 
tion, the value of niachmen, the into of exchange, the pi ice of cane the wagis 
of laboui and the price of sugai all woik m togethci, the outlook for a sugar 
industiy in India or anvwhcie else cannot be blight Steamer freight peiimts 
a coal ship to be cliaitercd at the late of 20s pei ton from an Rnglisli port to 
Bombay To male the outlook as bright as possible the factors with which 
Goveinmcnts and manufactuieis. Associations and woilnncn’s Fnions cm deal 
should be dealt with couiagcously A sugar factoiv business being revealed as 
moie or less incalculable .and involvang iisks, no Government should touch it 
unless it IS walling to take risks and pi ovule, out of the profits of good times, .a 
fund to take care of those iisks Above all, it should not bo a temptation to 
Goveinmont to manipulate the sugai taiitT m older to save its own losses The 
icseivation in section IX of mv note that excise should automatically tlisnppeir 
when the imce of sugai touches Rs 31 oi Rs 32 a standaid mauiul is now seen 
not to bo merely academical but an enicient instinmont to meet contingencies not 
impiobable The exhortation in mv note to sug.ii jnoduecis to create a fund 
against dumping and against fall oi piiccs will unfoitunatclv come too late, but 
should not be missed foi the next use of puces ot sugar If the pios]jccts ol 
sugar be not blight, it is worth while consuleiing at a time when Govoninient 
are feebng the gieatest possible fm.inci.d pinch and when the counlrv ’s existing 
industries aie staivang foi want of Railwav facilities, whcthei such expenditure 
on a Sugar Boaid and 'for sugai oxpcits can be rightlv undei taken If the 
piospects of a sugai industiy bo not biilliant, all mv suggestions lor Goxein- 
ment i eclamations oi waste lands with a view to jiiepnie them for sugai cane 
fall to the ground On the otliei hand, mv suggestions foi inigation lates and 
conducting the Inigation Depaitinent on business piinciples will s( md Pei- 
Bonallv I believe that there is some automatic o\)oiation by which exchange, 
W'ages, puces, capital cost and cost of living will all adpist thcmselv'es at no 
distant date The wmild will saciifice much of othei things lathei than saeiifice 
its sugar which is an article more oi less of nocessitv , and sugai cannot bo 
giv’^en in the quantities requiied ex'cepl at prices which provide a modeiate 
profit ov^er cost Theiefoie, eithci costs will have to go down, oi prices rise 
The ciicumstances of India foi the pioduction of sugar aie not inudi 
infenoi to the circumstances of the rest of the woild, and, theiefore, 
all that can be said is not that the piospects of the sugai industrv^ aie gloomy 
for India but that they are gloomy foi a woild dtkiioialised with piohts counted 
by 100 per cent 
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Note of dissent by Mr. M. Wynne Sayer, 

I find mysolf unable to agree mtli tbe rest of the Committee over the 
question of demai eating ai-eas to factories I consider that in each cane growing 
tiact tbe State or some similar autboiity should determine the number of sugar 
factories the aforesaid tract can eairy by allotting a definite aiea to each factory 
for its cane supply, the object bemg to avoid rumous competition and to ‘ 
encouiage the management of the factories to take a personal mterest m the 
impiovement of the cane cultivation in the particular area fiom ■which their 
cane supphes are drawn 

In malcmg tins proposal I am fully aware of the argument which is Idcely 
to be advanced by some that it is a curtailment of public right and an interfei- 
ence with trade and secondly that the cultivator will be deprived of higher 
prices engendered by competition between factories The answei to the first 
contehtion is tliat, if sugar is gomg to be manufactured in Lidia at the cheapest 
possible rate, every reasonable facility for ebeap production should be afforded 
bv the State, and fiist among such facilities is a full supply of cane, for it is 
obvious that factories working with only half their full supply of cane cannot 
manufacture as cheaply as a factory working full tune Thus it is cloai that the 
ultimate benefit of the whole community, that is, cheaper sugai, is obtained b§st 
liy a reasonable euitailment of public right m this respect Secondly we have 
indicated a -scale of prices representmg the utmost which can be paid for cane 
consistent! j' uitb the interests of both ciiltivatoi and factory Any attempt 
to force a pi ice higher than that figuie can only result m loss to the factory or 
a higher price foi the sugar it manufactures In these days of competition this 
w'lll only result in the failure of the factory and the cultivator wrU lose his market 
Tlie scale of pi ices we have laid doivn insists tm the efficiency of tlie factory, and 
the world competition uill foicc it to keep efiicient and endeavour to improve in 
every ivay possible I wish to make it perfectly clear that my suggestion in no ivay 
mvolves any compulsion on the cultivator either to grow cane oi sell it to the 
factory lu preference to making gur The scale of prices laid down foi cane is 
such that he will find it to his oivn interest to grow cane and sell it 

I attach the greatest importance to the scheme we have enunciated for 
the improvement of the cane cultivation aiound factories 1 cannot, however, 
disguise the plain fact that it is oulj'^ by the active peisonal co-operation of the 
factory staff with the Agricultural Depaitment that this propaganda mil be- 
come a Imiig force m the near future To ensure this co-operation a definite 
“ area must be secured to each factory from which they ivill reap the reward of 
their active labouis , and only with that full assurance will they gave' that active 
assistance without which any improvement will he slow Each factory, situated 
as it IS m the midst of a cane area, can with its staff,, its oil-seed crushing plant, its 
lepair shops and its lesouices on the spot pioduce more effect on the local agii- 
cultuie in a short time, if it is to its mterest to do so, than 'the Agricultural Do- 
paitment can possibly achieve unaided At present a new factory can establish 
itself aiiYivlieio neai a railway station and buy cane at station weigh-biidges ^ 
up and down the line without paymg the least attention to its local cultivators 
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or spending a penny in endeavours lo impiove the cane cultn-alion in its vicinity 
With such a possihilitv eicr hefore it, no factory is likely to 4pcnd time imd 
money on its cane aiea until it has a guarantee that a ii\al factory iviU not 
step in and benefit by the improved yield 

Both Java and Foimosa have this s^ stem of licensed areas , the former 
as a legacy fiom the old lavs, the latlei as a icsnlt of examination of the con- 
ditions iindei which the sugai industrj' has been succe'ssinlly built up in other 
paits ol the woild whore tlio factoiies do not ovti their own land, but haio to 
depend on the cultivators foi the supplv of cane In Fonnosa, vhere the fac- 
toiies omi no land, advances in improved canes, manures and iinplctocnts 
toi improied cultuatiou are made to the cultnators by the f acton' , and the 
success of this sj stem is shomi in the fact that tlic sugar industry has made sub- 
stantial progi ess 1)1 a verj few yeai s Such a sa stem is vhnt v e v ant in India Its 
success 111 Foimosa is plo^od and its iiitioduction was dependent on the assur- 
ance that each tactoiy would benefit b}' its own cffoits in the direction of im- 
jiroved cane Such pcisonal unoflicial work on the part of the interested parties 
in coniunction with the Agricultuial Depaitment has done and is doing moie 
tow'ards impioving cane in Foimosa than auj tiling else 

To recapitulate the scale of prices we lia\e proposed giics the ryot full 
value for his cane and pi events his being exploited in any wav He is also free 
to make gur if it suits hun The efliciencj of the faclorv'will also be kept at a 
high standaid by the prices fixed for cane If it does not keep cDicicnt, the ivith- 
diaw'al ot its pi i\ ilego o\ ci the cane area could be considered The f.ictory wall of 
its owm accoid mciease its capacitj ns soon ns it sees that more cine is likeli to 
be otfeied as a lesiilt ot its agricultuial improicments than it can deal w'lth 
This inciease in size will moan a coi responding increase m efiicicncy and loircr 
costs The scope of the mdustri will bo extended and gi eater u^ made of the 
present aica under cane, which under the now scale of pi ices should, to an ever 
incicasuig extent, bo nmilablo ioi manufactiiie of sugar m factories 


M WYNNE SAYEE 



APPSHBIK I. 

Itineumj of the Indian Siicju) Con miitee. 


PAUT I. 


jDeihi 

. 

October 2Gtli 

lleorut 

. (UP) 

„ 27tbto30tli 

Baicillj 

n 

„ 31st to Nc- 
venibor drd 

rfliblut , 

w 

Novembei Jth 

Sliabjnbanpar 


„ 6tb 

Eosa 

* »j 

„ Etli and Gtb 

Cawnpore 

ti • 

„ 7tli to 11th, 

Pnrtnbgurli 

• II 

, ]2th 

Bonarcs 

• i» 

„ 13th and 11th 

Goral bpur (irclnding „ 

MBits to Biibnnnlio 
and Purtnbp lo) 

„ IClh to ^Ut 

Sipava and Siwan 

(B and 0 ) 

, 23nd 

3Iallioniab _ 

n 

‘ „ 23rd 

Bcttiab (including visit „ , 

to PuiEn) . 

„ aithtosrth 

Miuairarpnr 

a • 

„ 2Slh and 20th 

Pnsa (including vis ts » • 

to Ltliat and Ej Bill) 

„ 30th ,0 De- 
cember 5tli 

Patna 

««• tt ••• 

Dicaniber 7lh and 
8tn 

Blnlijalianpnr 

.(UP) . 

„ 2th 

Pcsbawar 

(S' WPP) 

„ llthtolSlh. 

Alaia'a 

(Punjab) 

Ittb 

Gujranwalii 

•• if 

f. t! 

Ljnllpur 

U* 1) 

„ 15tb 

Iqbalnngar 

» 

11 ICtlv 

Jj lit ore _ 

J* 

1 , 17 th and 18 th 

Amritmi 

«» 

„ 19th 

Patlnml ct 


1. 2Cth 

Gurdiispur 

• ti 

„ 2lBt 

Belbi (adjourned for 

Cbri''tma3 holidays ) 

„ 22nd 


PART II 


Calcutta 

(rt uEaembled) 

(Boiigat) „ 

January 3rd 

Kainrup 

, , (Assam) 

Januarj 6th and 
Ctb 

Joruafc 

*f tt 

„ Slhhnd 0th 

Jaypur Hat 

„ (Bengal) 

,1 12lh 

Rajsbabi 

}) •! 

„ 12th and 13th 

Calcutta 

(including n vinfc 
Ifotchandpur) 

u 

to ^ 

„ Idth to 20lh 

Bangoou 

(Buimn) Jannaiy 23id to 26th 

liliii 

II t<t 

„ 27th 

Jlculmein 

••• ti <•« 

„ 28. h 

Toangoj 


„ 30th 

Pyinmana 

II 

„ Slst 

Tatkon 

)» •» 

Pebicary 1st 

ilaudalay 

11 tit 

„ 2nd lo tth 


TlnngMPg ^fnr n vis t (Burma) Februaty Ctli and ftb. 
to tlio Canal 


Biea j 



Magive . 

11 

8th 

Rangoon 

II «• 

„ lltb to 13tli, 

C ilcntta 

(Bengal) .. 

,) lGtbandl7tb. 

AbIa 

(Bladtas) 

Jannary 18 th 

\i akapallo 

II 

„ loth 

Samaikota 

II t« 

, „ 20tli 

Knmnredy , 

(Nizam’s 

Doiiumone) 

« 21st 

Haderabad 

II •>» 

„ 23rdto25tb. 

Madras 

(Madras) 

5 , 27th to 20th. 

Nelubnpp im , 

11 

March Ist to 8rd 

Mingnloia , 

*1 

„ 6th to 8th 

Coimbati ro 

11 

„ 10thtol4thj 

Bangalore 

(including a vi'it to 
boribidnur ) 

(Mysore) 

March 16th to I7th 

Mysore , , 

»♦ • 

„ 10th 

MuriLanave , 

» • 

,) 2Gtnanl2lst 

Karad 

(Bombay) 

23rd 

Poona , 

II ICO 

„ 24th to 26th. 

Baiamati . , 

II •• 

„ 27th and 28th. 

Bclajim 

II 

„ 30th. 

ICopoigaon , 

11 

„ Slst 

NoBik 

ft M« 

April Ist 

Bombay 

II 

u 2ad to 6th 

Dumuon 

(B acdO) 

u 8th and 0th. 

Dobii on Sono 

II 

» 10th. 

Gaya 

11 

„ llthtolBth 

Patna 

II 

« Ulh 

Bunla 

^PunJab) 

.. loth 


PART nr 


Calcutta 

(Bengal) 

May ISth 

Socrabaia 

(Java) 

June, let and 2nd. 

Pnsceroean (ir eluding 
a visit to Djatiroto) 

(Java) 

June 3rd to yta 

Malang ... 

II • » 

oth 

BUtar 

l> 

„ 10th and 11th 

Semarang . 

11 1 

„ iStli to 16th 

Djokjal nrta 

11 •• 

„ 16th to 22Dd 

Batavia (including a 
visit to Buitenzcrg) 

II 

23idto26tU 

Madras . 

(Madras) 

July 5th 

Calcutta 

(Bengal) 

„ 7th to Otb 

Ranchi . 

(C undO) 

„ 10 th and 11th 

Talaoagar . 

)i ••• 

„ 12th. 

Nngpui . 

(OP).. 

„ 13th to letth 

Pihbhit 

lu P) 

„ 18th, 

Simla . 

(Punjab) 

„ 19th. 


L31SC 


S61 



AFPEM' 

Statistics of tiie iv oriel’s sugar 

(Eeferenee Chap 

' A — Pko 
J — TFo] Id’s cane sugar 


Cottotrics 


XJmted stiles . 

IioBUiana 


Porto Eioo 


Bavraiiaii Islands 
"West Indies — 

St C« >x 


Hnrrcstini? period talcn 
for 1st j ear 
(1013 II) 


Oi,tol>8r 1013 — Jnnnnrj- 
1914 

Ditto 

Janvnry 1911 — Juno 

1914 

^OlelllbEr 1013 — July 
1014 



201,300 


326.000 


St Ornx January 1911— June 6,500 

19 4 

Brno . IMOO 

Tnnidrtd and Tobago P»‘to 6a,o0a 

Bifbadoa Ditto 33 100 

Other Dntiflh ^^cst January 101 l—^u^uct 21,000 
Indies toll 

Cjlija Decrniboi 1913 — Juno 2 ,581,200 

1014 

Martinique In m .ry lOil-July 38,400 

1911 

Onadeloupo Ditto SO 300 

Domi lean llepub’ic Januarj 19U— Juno 104,500 

(Son Doiuingo) 1911 

Deeoinbor 19 3— June 127 700 
1^14 

Ccn'ral America (ex Jaiiuaiy 1911— June 22,OCO 

(ludmg Alonco) 1914 

Bnnsb G a 1 n n a Oelobir lOlS—Deocni ) 


Argeufc^na 


(Demerara) bei 1913 > 1O7A0O 

' May 1011 -Juno 1911 ) 

Duteb Guiana Octib^r 1913— January 13,500 

1911 

Tcueiuola October 1913— Dcccm- 3,000 

ber 1913 

Ecuador October 1913 —Pel 'uary 

1914 

Pern. OUob-'r 1913— Pebruary 22 1 600 

1914 

Arseufc^na , May 1913— Noiomber 271,400 

1913 

Prazil OvtolrrlOlS— Ptbruary 203 COO 

1911 

ludia includiDCT Burma December 1913 — Apul 2,052,000 

and Natn 0 States 1914 

Jar a Muv 1913— Norember 1,407,000 

1913 

Japan and Formosa Aoicmbcr 1013— Juno 201,000 

1914 

Pbihppme Islands Noiembor 1013- June 3GI,3rO 

1914 

Anstmlia June 1913— JJoi ember 205,209 

1015 

Fm Islands June 1913— Xovomber 93,200 

1913 

Egypt Jinuary 1911— June 07,900 

1911 

Mauritius Auirnst 1913— January 215,500 

1911 

Pounion , August 191 3 — January 3GG90 

1911 

Union of South Africa May 1013 — October 8GC00 

biBcal 1013 

Wozambiiine , May 1‘'13— October 33,' 09 

191" 

Spam 1 Deituiber 1913— Juno 7,103 

1011 


Japan and Formosa 

Pbihppine Islands 

Australia 

Fiji Islands 

Egypt 

Mauritius 

Pounion , 


Total {including Indm) 
Hotel (ercludiug India) 

^ ItpfiflOl Sag - 
Han Si gar 

i 1 JaUca foi Xa'iic S atu mconiplefca 
§ l,r V and reSued Su.,ar 


0 , 877,000 I 
7 , 825,000 j 


210,700 


009,100 

57 C ,800 


122,809 


431,890 

629,300 


2 19 2 , 610,500 1 87 3 , 031,300 : 


39,300 
ICC , 309 

108,000 


122,200 


36,1(10 

123.409 


110,200 


258,700 

330,000 


218,000 

110,900 

194,009 


0903 2182 090 


8 81 1 382,500 3 70 1 , 299,300 

84 202 000 1 0 405,200 

8 G 375 900 68 308 100 

2 13 215,030 2 X 6 150,600 


2 Jr,S 00 


10235,000 

8 , 05,,000 


211,100 


100,900 i 


10,470 900 
8 , 131,930 


AVeJ— Figures taken from roi era! njfbonti 3, manly tlio Toi- Baals p' tba United S'ata-. IXpartmoiit of 
J "Concemiig sugar Uio Jauaal of Ihu Sociaty of Cliemical lud^^tn fur 

A,Dgn t lutb, 1919 aud tbe In erectional Sugar Jouri, I 
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DJX II. 

production, asid consumption. 

tor I, paragraph <1 ) 

mjciroN 

pioductwn, 1913-1920 


laiC 17 

1017 18 

1918 19 

1310 20 



lleld 


licUl 


\ic!d 


1 lOld 
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Long (or'i. 

jtcr aero 

Long ton 

per a<'rc 


perrero 


per nero 



(wliuc 

Long ten. 

(w bert 

f Ong toiiB 



’c) 


nnil ld< , 


nvniKlilG^ 

n\3ll ,ble) 
long tone 



on t )us 


lung <mi9 


long ton. 



271 103 

123 

217,000 

c9 

253 SOO 
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KS,0C0 

4 

X7nitC(l — 

Louisuni * 

C,300 

<1 

2.000 

9 

3,100 

38 



Tcaas. 

''1,100 

2 2Z 

101,003 


302,000 


133,800 


Prrto liico i 

D75 CCO 

del 

014,3(0 
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1 17 

£05,503 


Iltinuii n Ib'auds-j- 

o 

o 


r,,too 









3,000 
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St Cron 

70 y « 

61 

''2 <00 

67 

ItOI'O 


4r 000 



1-Oi 

70 'Oj 


5 100 


53 4 0 


T mulari-\nd lobngo f 

i 1 03 

(, >i03 


75O'0> 


na Of 0 
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OoO 0 


31, 100 
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1 33 
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210 
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. 

Cuba r 
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20 ^0 


lOOOO 
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t 

^klnrlitiiq^ro 

110 0 
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O'*, 100 
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CintlLlomo 

1 i I/I 0 
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• 
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• 
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2'/ 00 

«« 
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"O.OOO 


35,(03 
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00 030 
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(1) inorarn) 

15,fC0 


11000 

' 

7,C00 



Hatch Guum 
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r.eoo 


17,000 

• 
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. 
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7,000 
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Peru 
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59 

lOO.'-Ol 
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Argentina 
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2 \ T ^^'“0 
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203, COO 

> • 

riidippii c Islands 

lOl.COO 

2 33 

'’27.G00 

2 60 

202,100 

172 

175 000 


Austr uia 

9', <’00 

1 71 

70,600 


60, '■00 


GO, COO 


1 131 iBllTld'J 

62, >-00 

1 28 

73, 'CO 

120 

f2 OOO 

13S 

£0,003 


Lgypt 

21 J,<'0'J 

1 22 

221,300 

120 

2 19,6(0 


235,033 


Mauritius « 

42,200 


roooo 


50,0(0 


10 003 

1 

llcuuion 

101,600 

C2 

- 100 "00 

57 

lie „00 


150 COO 


Union of South Afrra 









CO.OfO 


■■OiCO) 

« 

20,r00 

< 

"7,000 

« 

iJoznnibiqi e 

C,00j 

1 1 

5 GOO 


0,000 


0,100 


Spain 

11,232 7t0 


12 200 700 


11,360,<PO 


JU518 7C0 


lotJl (including Indmi 

6 770,700 


0 157,000 


9 7tC,COO 


8 507 ,00 

*1 

lot*'! (otcludjag^ ludn) 


J _'Ilin li hi pnid ictiou I’f snaw ill Iiidn Im been caUiihtcl i\i follow? I'lo iici i ■- n M i>Cr nerc- for 
tneb'jenr In. Iron i. ceilaiti it from tlmo Urriloiin . hitli rtpoit brth in. v md jidd.ic.nl tliomijm l’ro\iniC3 
ntul Ailmmi.lnt 0 11 . of Ji itnii IiKlm C):cO]il Ibirimi, "iiirl nl 0 tliclS ifm. 'i i(i3 tf l!io llombaj I’u ineiioi 'Jlio samo 
roro Jill tin. biOnniTOin d for till (ixrilorios nlucli rcjiort iron iiinbi < im. oiih > , llnrm i, t' e ram jr Iministntious 
ofliti* dll fmlh am! nil otliti ?i ilivo f} atn iiirlii'lint,' Hid I ibi'l Ironi tlio lolnl jaal sunrnicl t IG pO cout l/i3 
been (kdnt'cd on sceount of o.tio fci eets and chcumg foi rciartu caphuad iu Cbiphr XVU, pariigm|iU 27d 
(I tJc r'sa Chap «r XMi, ps"g/if Ii d39), 99 per cent ot the j eld reproStUlcd by gor 
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STATISTICS OP THE WORLD'S SHGAT 


II — TForIcVs leet siigai pro 




' 

1913 11 

1911 13 

lei5-lC 

Countries 

Han esting period 
tal en for first 
j oar (1913 14) 

\ leTiil of 
Kefined 
Sugar in 
long 
tons 

licld 
per icro 
in long 
tons 

Yicitl of 
Pcfinoil 
Sug »i lu 
long 
tons 

Yield 
poi '\cro 
in Ions 
tons 

1 ie!d of 
Eofmed 
Sugai in 
long 
tons 

YicTd 
per auo 
in long 

tOQ3 

Germany . 

Scptomhei 1^13 
—January 19l4v 

2,413,700 

1 83 

2,214,400 

103 

1,200,100 

13S 

Czcclio Slovatia . 









Austria 


Do 

1,498,700 

1 33 

1,419,300 

130 

695,800 

127 

Enngarj , 

- 








Tranco 


Do 

091,800 

1 29 

203,400 

110 

120 400 

77 

Bolgium i;* 


Do 

204,000 

137 

181,300 

189 

110,200 

101 

Ketherlands 


Do 

202,600 

ISO 

207,000 

179 

216 000 

154 

Enssin, n itli Ukraine, Poland, 
etc 


Do 

1,541,000 

88 

l,7C5,2'-0 

91 

1,299,500 

09 

Sn eden 


Do 

121,100 

171" 

180,300 

171 

112,800 

143 

y 

Penmark , 


Do 

129,300 

171 

135,600 

171 

110900 

143 

Italy 


Do 

290,400 

10 

117,700 

147 

203,50J 

ICO 

Spam , 


Do 

119,200 

105 

89 100 

103 

91,100 

02 

Switzerland 


Do 

3,9CO 

1£6 

2,000 

13 

3,500 

1-75 

Bulgaria 


Do a 

7,200 

85 

20,500 

■ • 4 * 

19,600 


Gieat Eiitaai 


Do 

4,100 

10 

lEOO 

•78 

2,200 

11 

Eoumania , 


Do 

38,100 

1 03 

29,200 

80 

27,600 

SI 

SerMa , • 


Do 

6,800 

% 

1,EOO 

» 

» 


United States 

Jul} 1913 — Jan 
uary 1914 

034,800 

113 

G41,7C0 

183 

780,300 

127 

Canada , 

October 1913 — 
December 1913 

10,500 

01 

12,300 

106 

"l5,900 

87 

Anstralia 

JIarcli to Juno 

900 

9 

1,200 

12 

000 

13 

Total 


«• • 

7,902,900 


7,389,500 


6,209,000 



III. — Wold's sugar pi'odxKhon 


Grand total cane and heet sugar 
(including India) 

t 

17,839,900 

• 

|17, 574,500 

• 1 

15,086,300 


Percentage cf the aboio total 
represented hj b et sugar 


44 


418% 


83 2% 


Gmid cane and beet sugar 

(excluding India) 


15,787,900 


15,392,500 

• 

13,343,300 

. 


IsOTE — Figur ca laLeu mainlj from the Eaino nutlionties as those tor cano sugar production All returns have 


364 . 


rHODXJCTIO^T AKD CONSUSIPTIOIT 

duckon, 1913-1920, 


365 


inic 17 

191 

718 

1918 19 

1919 20 


1 icld of 
Kcfincd 
Sugar in 
lone 
tons 

Ti^ld por 
flcro in 
long 
tons 

1 lold of 
Eefined 
Siig-ir in 
long 
tons 

Tiold poT 
flcro lu 
long 
t0UB« 

lirld of 
Kcfined 
Sugar m 
long 
tons 

1 jold per 
acre in 
long 
tons 

lieia of 
Refined 
Sugar in 
lorg 
tons 

Countries 

1,-528,730 

131 

1,305,100 



129 

076,000 

Germanj 







• 

Czeclio Slovakia 

637,100 

173 

003,000 

83 

030,000 

• • 

620,500. 

Austria 







L 

Hangary 

103,900 

90 

202,600 

123 

99,100 

C7 

139,000 

France 

83,000 


117,000 

t < 

00,800 

« t 

132,200 

Eelgifim 

239,200 

152 

180,200 

157 

150,100 

103 

214,809 

Netherlands 

1.107,200 

07 

990,000 

9 

302,900 

.» 

202,600 

Russia, \vith Ukraine, Poland, 
etc 

132,000 

Ids 

117,000 

151 

114,700 

152 

130,600 

Sweden 

100,300 

14 

108,000 

/ 


102,100 

lU 

144,000 

Dentuatk. 

132,000 

103 

90,000 


90,009 

9 

104,600 

Italy 

97,100 

72 

103,500 

71 

125,500 

77 

73,600 

Spam 

3,000 

175 

7,900 

f • 

9,700 


7,700 

6n itrcrland. 

13,300 

• 

19,800 

05 

• • 


9 900 

Bulgarin. 

• *t 


• 


• «« 


« 

Great Britain 

18,300 


• 


• 


• 

Roumamaa 

3,500 

• 

• 

< 

• » 

• 


Sen la. 

732,700 

11 

083,000 

103 

079,400 

111 

033,000 

United. Slates* 

i 

11,200 

75 

11,200 

82 

22,800 

124 

10,500 

Canada. 

1,900 

Hi 

1,000 

133 

1,300 

B 

• 

Australia 

6,013,000 

1 

4,e00,700 

# , 

3,594,200 

■ 

8,089,600 

Total 


{both beef and cane) 191S-19SO. 


10,245,700 

1 

10,807,200 

• • 

15,680,800 

*41 

14,038,300 

Grand total cane and beet engar 
(including India) 

30 8% 

» < 

27 40 

1 

231% 

••• 

21 1% 

Percentage of the above total 
represented bj beet sugar 

13,792,700 

• 

13,738 200 

• • 

13,380,800 


11,987,300 

Grand total cane and beet sugar 
(exolnding India) 


beoa com ertcd whore necessary in'o terms o£ refined sugar at tlio rate of 100 ions raw 6Ugar«"90 tens refined sugar 
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3GO 

33 — CONSUMPTIOX 

TForhVs annual per Cajnla consumption of sugay 

(Figures for Uniti'd Stitcs from Statifitictl VFslract, ntiropcaii fignic*, 190* fi) to 190" f'S, from F 0 LicM, 
1903 09 to 1913 14 from 0 Lioht, Indian figuicj cilouK'til bj iho Committee ) 


ConntriC"! 

loot 05^ 

1 

! 

1903 00 

1 

i 

1900 07 

1997 OS 

l0;,S-05 

1909 10 

1910 11 

1311-12 

1912 r 

1 

1 

1013 11 



Iba 

llu 

Ibf 

111 

lb! 

lb« 

lb! 

11.5 

II-« 

111'* 

United Stiitca 

« 

71 Cli 

75 71 

8119 

7111 

SO 13 

70 30 

7715 

62 n 

85<)1 

63 14 

United Kingdom 


3133 

! 02 01 

93 50 

0215 

00 03 

80 13 

3104 

65 51 

35 52 

£3.7 

Go-maiii 

• « 

32 OG 

43 53 

10 02 

<2 18 

13 51 

13 51 

17 83 

4117 

19'20 

15 n 

A-Uslrm Hung&rj 


CO 52 

23 02 

2132 

31 7o 

2178 

o* 2} 

28 52 

2162 

2811 

2S17 

rmneo . 

• • 

3141 

3021 

3005 

£0 >8 

37 23 

37 S8 

12 72 

3' •! 

# /» * 

» > 

43S'i 

l’a«jia , 


19 51 

19 30 

20 55 

19 51 

2011 

2 : 01 

22 13 

2281 

2151 

25 43 

Kethirlanda 


35 G7 

39 21 

11 10 

1149 

13 07 

13 03 

15 01 

40 33 

10% 

59-09 

15ol),iain , . 


23 00 

S3 11. 

2970 

51 90 

3" 12 

52 13 

£8 33 

3S 10 

39 20 

■'0113 

Denmirl. 


CO 03 

71 30 

73 08 

7021 

73 05 

77 91 

8119 

9330 

0810 

05 57 

SioiKn „ 


) 



( 

Sl-Ol 

5101 

• 5797 

£1.2 

57 03 

57 73 



S 12 03 

1707 

17 58 

15 Old 







Nonnj 


) 


i 

C 

£3 39 

41 S7 

10 09 

11% 

■.5% 

10 ot 

Italy , , 


7 23 

7 17 

7 03 

8 25 

804 

0 35 

1C £3 

10-17 

1105 

31 63 

lionina na 

• 

7 U 

751 

7 SI 

0 57 

015 

9 50 

10 5S 

11 11 

SE3 

9 26 

f'P'im 


12 03 

1980 

1133 

10 93 

1180 

11 '2 

13 03 

1010 

15 2 

I^IO 

I’ortiigal md Made ra 


14 63 

15 72 

16 01 

15 IS 

13 07 

11 15 

14 IS 

1.3 17 

13*7 

3!17 

Bulgftj i i 

• 

Cc3 

780 

79S 

822 

7 28 

7 03 

8 57 

10 27 

7 S3 

0 61 

Greece , 

• • 

8 25 

10 10 

10 10 

10 17 

6 3C 

1 

731 

1 6 99 

879 

11 57 

7 03 

Semi 


C 10 

C7r 

0 92 

723 

7 CO 

7 5S 

733 

10 SO 

0 33 

10 03 

Turkey 

• 

8 53 

0-77 

1170 

12 70 

12 50 

I 12 92 

14 01 

IS 03 

10 81 

21 9j 

Snitzerland . 

• 

1111 

53 40 

Oo u3 

6170 

00 05 

0121 

70 00 

70 08 

7721 

73 35 

All Friropo 


27 93 

2133 

3101 

310-1 

02 26 

32 07 

3j31 \ 

82 03 

reel 

30 S3 

' India 

t 

i 

101 

10 3 

30 0 

201 

10 5 

215 

22 7 

£0 7 

23 0 

00 


1 
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APPENDIX III. 

J ava factory results. 

(Hefersnce Chapter II, Paiagraph 31^ '' 

TABLE I 

1.— Synopsis of x*esults obtained with canes of high and low puizty 


Cln'sification of cine ^ . 

cruslicd Rccordinn . , ™ 

to point isation foctouos 


itation (with 
mtiximom and 
minimum) 


AhoTC 11 
IS to 1-1 
10 to 11 
Under 10 

Above 11 
as toll 
10 to 11 
Under 10 


Aboic IG 
li to IG 
13 toll 


Aboie 11 
13 to 11 
10 to 11 
Ui dcr 1 0 


I ^ minimum) Briv 

■ -- - - - 

A.- Season 1915— Ibnsed on the retvims of 138 factories 


Average 


Avernge 

densitv of 

Averajra 

jnixcd 

fibre per 

fiusar pro 

3nicp 

Bnv 

100 cane 

dneed per 
100 


3 

U 83 

(15 27 to 14 42) 

8813 

(89 C to 86 i) 

17 56 

10 54 

12 93 

6 

13 27 

(IS 00 to 13 02) 

850 

(80 3 to 83 7) 

10 45 

12 97 

1102 

81 

10 02 

(10 99 to 10 OC) 

79 75 

(83 0 to 75 6) 

14 GS 

33 39 

837 

10 

9 14 

(9 91 to 6 76) 

75 91 

(81 0 to 07 1) 

13 28 

12 80 

7 04 


Tho cano crushed by the remaining 9G fnclorios polarised letwcon 11 and 13 
B.— Season 1916— hasod on the retnrns of 145 factories 


0 

ltC7 

(1313 to 14 22) 

8770 

( 95 to 854) 

17 22 

1107 

12 48 1 

29 

13 30 

(13 97 to 13 01) 

8591 

(88 2 to 82 2) 

16 20 

12 83 

11 04 

3 

10 83 

(10 03 to 10 60) 

82 83 

(8o9to 78 0) 

14 26 

13 38 

8 32 

4 

8 70 

(0 88 to 7 39) 

75 q 5 

(79 8 to 06 4) 

1217 

12 74 

681 


The cano ornsbed by the xoinaining 103 factories polarised between 11 and 13 
C — Season 1917-hased on the returns of 143 factories 


Above 4 .. 

17 

14 47 

(15 7x0 14 0) 

88 70 

(91 4 to 87 0) 

16 81 

12 23 

12 41 

13 to 14 

41 

13 61 

(13 99 to 13 0) 

80 94 

(89 8 to 81 8) 

10 32 

12 90 

1128 

10 to 11 

3 

10 80 

(10 95 to 10 7) 

8153 

^824to80 9) 

13 09 

1211 

881 

Under 10 

1 

8 59 

72 TO 

12 70 

11 37 

0 39 


Tto cano crust cd bv tbo remaining 81 factories polarised between 11 and 13 
J> —Season 1918— based on tho returns of 143 factories 

I 3 I lie 32 I 90 80 . 1S'3G | 11 69 | USl 


3 

lie 22 1 

(16 31 to 10 14) 

90 80 

(91 0 to 89 9) 

1S'3G 

1169 

4G 

14,72 

(16 88 toll 04) 

87 SO 

(90 1 to 83 3) 

1748 

13 04 

55 

13 52 

(13 98 to 13 01) 

80 29 

(90 3 to 81 7} 

16 50 

1317 


Kotbing under 11 0 polarisation this jeaT 
The cane ernsbed by tbo remaining 39 f ictoncs polarised botneen 11 and 13 
E -Season 1910— based on tho retnrns of 142 factories. 

I cl 1131 , 80 10 I 17 17 j me I 12 


11 3t 

80 10 

17 17 

IS-SG 

1219 

2 83 

(16 11 to U 01) 
13 57 

(89 1 to 84 3) 
8517 

10 56 

12 62 

11 05 

2 97 

(13 90 to 13 04) 
10 00 

(87 G (o 81 5) 
80 50 

14 30 

12 G3 

85 

3 32 

(10 84 to 10 2b) 

9 93 

(81 n ta 78 1) 
7710 

J.4 90 

12.91 

7 31 

2 94 


The cai'c crushed by tic reman mg 97 fittoncs pobri cl Ictwcoa 11 and 13 


3o7 


008 ' JAVA rACTOIll' BESPIiTS 

TABLE ir. 


Results for the season 1918 according to the process of manufacture. 

the returns of 14^ factories out of 185 worhng ) 



— 



Defecation | 
factories 

Sulphitation 
fuc ones 

Carhonntation ] 
factories 

All factones 

1 

Uamler of factones 


• 

71 

53 

19 

111 

2 

Percon^age of total weight of canecrnslied 

47 4 

89 4 

13 2 

100 

3 

Averiso weight of cane 
factory — long tons 

1 crushed 

per 

84,168 

03,719 

67,455 ^ 

88,145 

4 

Weight per 1 0 cane of— 








(a) Mixed jmoa 


• 

87 83 

87 08 

88 05 

87 57 


(J) Fihie 


. • 

12 99 

i; 34 

1314 

12 99 


(c^ Press cahe 


• 

1D7 

100 

5 80 

2 23 

5 

Polaii ation of — 








(a) liana , 


•1* 

1347 

13 71 

llOS 

13 63 


(h) Megasie 


« 

440 

4 31 

4 20 

4?4 


(c) Press cake 

« 

• t 

6 83 

6 37 

0 65 

4 36 

e 

Analysis of exhausted molasses— 







(a) Sucrose 

4«« 

t 

33 91 

83 90 

3310 

33 82 


(6) Purity 

• »« 

»•% 

37 2 

3d 8 

36 4 

36 9 


(c) Glucose 

• • 

•« 

2d 56 

27 00 

24 66 

26 65 


(d) Ash . . 

• «« 

•i« 

9 60 

919 

9’38 

9 36 

7 

Weight pel 100 cane of— 








(o) White sugar 

*•« 

r- ' 

It 

m 

1013 
(Poln 99 60) 

1017 
(Poln, 99 01) 

5 30 

(Poln 90 00) 


(1) 16 20 Dutch Standard 

1 

• t 

6 83 

(Poln 98 59) 

014 

(Poln 98 60) 

mi 

3 33 

(Poln. 88 58) 


(e) 14 Du^’ch Standard 


414 

(Poln 97 66) 

013 

(Poln 97 95) 

mi 

2 03 

(Poln 97 57) 


(rZ) Second hoilings 

• 


mi 

0 60 

(Poln 98 36) 

lie 

(Poln 08 32) 

035 

(Poln 98 31) 


(e) Molasses sugaig 


•t 

084 

(Poln 87 30) 

0 20 

(Poln 88 07) 

0 31 

(Poln. 87 67) 

0-28 
(Poln 87 57) 


{f) Black stioop 



0 05 

(Poln 83 45) 

mi 

0 03 

(Poln 80 62) 

0 08 

(Poln 82 71) 


(j) All sugars - 

>•« 

• «« 

1136 

1110 

1167 

1132 


{h) Molasses 


••• 

2 63 

(Poln 3016) 

3 04 

(Poln 30 24) 

2 46 
(Poln 80 73) 

2 78 

(Poln 30 20) 

8 

Percentage of total sugai production 
lepiesented by— 






(ff) White sugar 



mi 

91 26 

87 16 

40 82 


(i) Saw sugar 

• 

1 

100 CO 

8 74 

12 86 

6318 

0 

Peicentnge of total sngai 
sugar in the cine 

produced to 

84 34 

"80 96 

8318 

83-05 


Poln ^Polamation. 





Soinl Ko 




^ ^ ^ APPENDIX IV. 

List of Indian suga.v factories and refineries which em- 
ploy the Vacuum pan process. 

(IlofcreBce Chapter XIX, paragraph 303 ) 

—The anangement ihiovgJiout ts Alphabetical) 


p 

01 

rovmco ■, 

r Slate 

Distiiet 1^ 

"amc of factory or coacern 

Managing Agents 

Remarks 



1a 

—Factories cruslimB 






cano (22) 



[ I 

Ls-sam I 

Cam rap h 

Lsiam Sugar Eslalo and d 
Faetoucs, L'd , ICamrup 

Lrd and Company, I 
Calcutta 

n process of lemodellmg 
and enlaigcment 

1 1 

BnioJa 

( 

laehwai Siigu lYorlcs^and 

] 

in liquidation and net 
working Also rthnes 



Distillery Company, Gnu 
dovi 


cano gu» 


s 

Jlilnr ard 1 
Orissa 

Bbegalpar 

Dehai Sugar Company, 
Supunl (late Seertba) 

Octavius Steol and 
Company, C ilcutla 

Moved fiom Seeralia, 
Champaran disliict, 
dm lug 1920 Also 






refines cane gur / 

4 

( 

f> 

Charaparan 

Cl nmparan Sugar Company, 
Ltd , Buna Chakia 

Bipg SaHiprlitid '\nd 
Conifftiij, Cawuporo 


K 



Pur'^tt SuRnr Pactory, P 0 


f»t 



Launya 



c 

» 

Daibhanga 

Darbhanga Sugar Company, 
Ltd > Lobafc- 

Octna ms Steel and Co , 
Calcutta 

*t* 

r 


It 

Ilyara Sugar Company, Ltd , 
Uyam 1 

Bcgg Sntboiland and 
Company , Cawnporo 





1 So rra'lipur Central, Samn'ti 

pato 

Dnda constnictior 

8 ! 


„ 

To open at the end o£ 



pur 


1020 

9 


Muraflar 

Japaha Sugar Ctncorn, 

•• 

• 



pnr 

Bbicanpoie 


Al'O refines cane gur 

10 

i> 

Saran f.< 

Cawnporo Sugar Works, Ltd 
Matuowrab factory 

Dogg Sulberlnnd nod 
’ Company, Cawnporo 

11 

17 

fl 

Now Savan Sugar and Gnr 
Refining Company, Ltd , 

Bilburn and Co , Cal- 
cutta 

»r 




Siwan 

Begg Sutborlsnd and 
Company, Cawnporo 


12 

#» 

11 

Pnrtabporo Sugar Factory, 
P 0 JUirwa 

1 



- 

jkska Sugar Works and Dis 
tillery , Aska 


Unique in employing 

13 

1 Madras 

Ganjam 


‘ the diffus’onpiccess 

\ 

14 

t If 

Godavari 

Deccan Sugar and A-blari 
Company, Ltd , Samalkot 

1 Parry end Company, 
Madias 

^Iso refanes palmyra, 
gur 

i; 

J II 

South 

Arcot 

Bast India Dntilleiios aw 
Sugar Fattoiics, Ltd 

1 Ditto • 

> f 

17 

1 

6 Mysore 

IColar . 

Nu'likuppam 

NowBionror Sugar Mills 
Ltd, Goiibidnur 

( 

T Wilbei force & Co 
’’ Calcutla andCawnpoi 

y' 

1 

Just mopened under new 
’b raanngeaient 

Also rtfancs cane gur 






Sor:al No 


370 


t.trt of INDIAN StTQAE rACTOEIES AND BEriNEEIES 


17 


18 

19 

20 

21 

22 


1 


1 

2 

5 

4 

6 
6 

7 

8 


9 


10 


ProTinoe 

01 State 

District 

Name of factory or concern 

Managing Agents 

Eemaika 

Punjab 

Gurdaspnr 

Punjab Sugar Works and 
Patent Carbonic Acid Gas 
Company, Ltd , Sujanpur 

» • 

Not working m 1920 

United 

Provinces 

Gorakhpur 

Cawnporo Sugar Works, 
Ltd , Gann faotory 

Begg Sutherland and 
Company, Cawnpore 

Worked eiperimentally 
only in 1920 

•> 

fl 

Saraya Sugar Factory, Cbauti 
Chanra 

*1 

Also refines cane gur 

«* 

’’ 

United Provinces Sugar 
Company, Ltd , Bubnowlie 

• •• 

ft* 

fi 

Pihbhit 

L H Brothers' Sugar Fao- 
tory, Pilibhit 

11 

Also refines cane gur 

tf 

Shahjaban 

pur, 

Eosa Sugar Works and Dis 
tiUery, Rusa 

Lyall Marshall and Com- 
pany, Calcutta 

Also refines cane gnr 



B. - Raw Sugar Re- 
finery vl) 

' 


Bengal 

24Pai 

ganas 

$ 

Cosaipore Sugar Works, Ltd , 
Cosaipoie 

Turner Morrison and 
Co , Calcutta 

1 

• •• 



C.— Gur Refineries (10) 


> 

Bihar and 
Orissa 

Saran 

Siwan Desi Sugar Factory, 
Sivron 

• »» 

Uses cane gur 

Madras,,, 

Coimbatore 

Sn Ram Sugar and Dis- 
tilleiy Works, Podanur 

^ 4M 

Not working 

Uses cane gur 


Tinnevelly 

A B A E S M Sugsi 
Mills, Teotanallui 

1*1 

Uses Palmyia gnr 

>» 

If 

Bast India Distilleries ard 
Sugar Faotoiies, Ltd , 
Euhsekbarapatnam 

Messrs Parry and Com 
piny, Madras 

Uses Palmyra gur 

Punjab 

Amritsar 

Harkishan Sugar Mill, 
Amritsar 

Amar Singh and Com 
pany, Amrxtsai 

Uses cane gnr 

United 

Provinces 

Allahabad 

Tiibeni Desi Sugar Works, 
Nairn 

• I* 

Uses cane gui and rai 


Cawnpoie 

Baijnith Juggi'al’s Sugar 
Factory, Anwaiganj 

• It 

Use^ cane gur 


9* 

Cawnpore Sugar Works, 
Limited, Cawnpore Kefi 
nery 

Begg Sutherland and 
Company, Cawnpore 

Uses cane gur and rah 

II 

If 

Union Indian Sugar Mills 
Company, Limited, Naivab- 
ganj 

• It 

TTbcs cane gt^r 

If 

Unao „■ 

Pioneer Sugar Mills, Limit 
ed, Unao 

T It ilberforoe and Com- 
pany, Calcutta and 
Cawnpore 

Usep cane gur 






APPENDIX V. " 

Records ■which Indian Factories should maintain. 

(Reference Chaptei XX, paragraph 337 ) 



Cjroi) Report No for period- to 


Maands molasEes 



Period , 


To date . 



Pael— Maund’ 


r ael per cent on cane 


"Wood Coal "Wood, Coal 


Honra mill worked 


Period 


To date 



Sucrose Account 



Cane 100 

1 Suoiose in 

1 

Dane 100 

Period 

1 

1 To date 

Peiiod 

1 

To dute 



Slued juice .« • 


Dilution • 


Normal jnico •• •’ 


Added water • •• 


Commeiouil sugar •• • 


Commercial sugar calculated to stand 
ard 96° 

Jlohssos ••• 


Sligasso . • 


Suorof 0 in c me •• 


Snctose in megasse 


Sucrose m mixed juice ••• 


Suoro'e in sugar ... ' . 


8ucro«e in final molasses 


Sucrose in press cake , 


Lnaccounted losses •• 


Sucrose lost in manufacture 
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APPEHBI2S: VI. 

Bsthnate of the capital cost of establishing the Imperial 
Sugar Research Institute (including the Sugar School) 
and its sub-stations. . 

(Reference Chapter XXIII, paragraph 380 ) 

A — The Inshhite and Sugar School 


Head 

Numhei and 
designation o£ 
officois 

Buildings and etmipment 
lequiied 

Estimated 

capital 

cost 




Es 

I — ^Dneotot’s Office 

1 Dircctoi 

Office accomifiodation and Library 

1,00,000 


1 Secretary 

Two Officers quaitera 

80,000 

IT — A-grioultmal Oivi'ion 

1 011 o£ of Division 

Experimental farm of 500 acres „ 

1,00,000 


1 Aosittint Chief of 
Division in charge of 
the cxpeumontal 

farm 

Eaim hmldings and equipment , 

1,50,000 


1 Assistant Chief of 
Dn isicn in ohaigo of 
cane breeding 

Office, Lnhciatoiy and leotnio 
Hoorn of Agnoullnial Section 

60,000 


1 Assistant Botanist for 
teaching j 

Office, Lahoiatories (one for research 
and one for students) and Lecture 
’ Eooin of Botanical Section 

1.00,000i 

1 


1 ^ 

'f 

Poai Officeis’ quarters , 

1,60,000, 

111 -BngiaecungDmsiQn 

1 Chief of Division 

Demonstration sugar factory 

\ 

B.POrOO 


1 Assistant Clnof of 
Division 

Woiksliop • ■ 

1,00,000 



Drawing Office, Office and Leotnio 

I Room 

50,000 

' 


1 Two Officers’ quavtsrs 

80,000. 

IV — Cliemical Division . 

1 Chief of Divi ion 

Laboratoues (one for research Bnd 
one for students) nnd equipment 

3,00,000 

' 

1 Assistant Chief of Dm 

Office, Leoturc Room and Store Rocm 

50,000 


Sion 

Two officors quarters . 

80,000 

V — ITvcologicil ncd Tin 
tomological Sections 

Office’'s to ho deputed from 
Pusa, as rotiuited 

Mvctilogicsl Laboratory, Office 
Room and Store Borm 

50 000 



Entomological Laboratory, Offi,a 
Boom and Store Pooiii 

50'000, 

r 

VI — 5Ii‘"cellanoovia 


Quarters for suhordiu ite staff . 

1,00,000. 



Students’ Hostels, dispensary, sor 
vants’ quaitsrs, tto 

1,50,000. 



Total capifal exponht-ure ti. ' 

«22,o0,0C0 


on. 


UICS 



ri 


JAPilAIi COST ESTISIATE OF THE iSlPEBIAIi SIJGAE EESEAEO^ IKSTITTTTE AND ITS 
, BUB-STATIONS 


^ — Cane Mesem c7i suh-slaltons 


Prormco 


iladras 


I 


United provinces 


/ 


4 


r 

( 


BitM an^ 


PAaiij'ib 


Agsam 


\ 


Station 


I. 1 Co mbatore 


/ 

•• 


Second cmo breeding 8*a 
tion 

t 


Sanolbota ,, 


Stilioii foi Vizagapitam 
and Ganjaiu. 


r 

I 

Sliahjaliaupui ■{ 

I 

Station in tbo Mcemtj 
tract / 


Station in llic Gotalli- 
pui tract 


Station for bill sets 


New Btaticii in tlio Tiibut 
dineioti 


Sipaya 


Giirda<pui 


Station in tlio Canal 
Colonies 


Station foi bill sets 


Possibly two stations 


Station foi bill sets 


1 

Land or equipment rcquneJ 

Bstiiraled 
capital cost 

SO acres additional (foe cano breed 
i"g' 

50 acres additional (for' local le 
seaicb) > 

Es 

1 16,000 

Additioaal equipment for Labira 
ioiiiE, local icscarcli qunrteio for 
oflicor in clinrgo and staff, etc 

60,000 

f 

,60 acres (for cane breeding) 

1 20,f'00 

60 acres (for local rcsoartli) 

5 

Equipment, laboiatons’, quarters 
for staff, etc 

40,f00 

ICO acres additional 

32,000 

Additional equipment, laborntoiiea 
qimrlcis for iffiter in tharge and 
staff, etc 

400'0 

200 acies , , 

40,r)00 

Equipment, liiboratorcs qearteis 
foi staff etc 

40,000 

160 acres additional 

SO, fO 

Additional equipment, lab aatoiics 
and qniirtors fiy oUicer in charge 
and staff. 

40,000 

200 acres 

40,000 

Equipment, labornloiies, qnarteio 
for staff, etc 

40,000 

200 acres 

40000 

Equipment, Inbointorics, quaitors 
foi stoff, etc 

40,000 

20 acres „ 

0 4,000 

Dqu pment? etc, , 

) 7,600 

200 acres 
\ 

Equipment, laboratories qnailers 
for officer in charge and staff 

40,000 

3 CO, 000 

(Additional land not icquiicd) 

Add'lional equipment, eto 

1 20,000 

(Additional area not icqnired) 

Additional equipment, qnarters, etc 

1 4Q,f'00 

200 acres '' , , 

40,000 

Equipment, etc , 

40,0Q0L 

10 acres 

2,000 

Equipment, eto ». 

7,600 

400 aoies . , 

80 COO 

Equipment, quarters, ole , for two 
stations 

1, no, 000 

10 aciOB ^ , 

2,COO 

Equipment, olo , 

7,500 

, Totid carried orcr . 

9,68 liOO 



CAPITAL COST ESflSlATE OP SHE IMPEElAL SXTGAE EESEAECH INSTITUTE AND ITS 375 

S UB-STA TIONS 

B — Cane HesearoJi suh-stations 


Province 

station 

Land or equipment reqnir d 

E"^! mated, 
oapitaj cost 


N. 


Rs 



Total biought foiward , 

9,68, 5f0 

Buima .t 

Bombay ,7 T 

Possibly two stations 

400 acres „ , , 

Equipment, quarteis, etc, for two 
stations 

30 acies , 

Equipment, etc | 

140 acies additional „■ 

Additional eqmpment, quarters, etc 

80,000 

’1,00,000 

6,nOO 

V 

Three stations for bill < 
sets C 

Manjri , ^ 

2:i,600 

28,000 

40.000 

10 000 

16.000 


Station in Gujarat a» 

SO acres 

Eqmpment, etc •• .. 


Station in the Konkan 

50 acres , „• 

10 COO 

15,000 


Equipment, etc 

r 

X 

Total capital espcuditnie 

12 85,000 


Grand total capital evpendiluie 

35,33.000 


Note —It has boeu assamed thronghout that all now land ■will have to be compulBonly acqniied, Ihougb in 
Provinces such ns Assam and Burma Crown waste land may well be taken up A flat late of Rs 4OO per acre 
has boon assumed ns a fail aveiage 


APPENDIX VII 


9* 


A typical balance slieet of the Shahjahanpur cane 
research station, United Provinces. 

(Heference Chapter XXIII, paragnpli 380) Yeai 1919-2i0 A.rea 5D acres 


Expe^ditube 

j Rkobipts 

i ' . 

(Being all monies ao'nallv drawn fiomthe Tieasury 

t .A ^ 


again t the annul 1 giait at lot' el by Gov 

(Ba ng '\\\ monies actually piid into toe Treasury 

erntnoni, tho disluis meiit of which is 

I*!. on aconunt of the Station) 

audited by the Accountant General ) 

V 


Item 

Amounts 

Item 

Amounts 


Rs A P 

- 

Rs A P 

1 Wages of dnilj labour 

1,904 8 11 

1 Sale of rah ... 

6,30'4 15 6 

2 Piy of permanent staff (a) 

2,311 14 2 

2 Sale of cane sets 

925 2 0 

3 Feed of cattle . 

613 0 3 

3. Sale of wheat ... 

2,525 14 0 

4 Oilfne (6) 

967 0 9 

4 Sale of gram 

553 14 6 

5 Repairs to raaoliinery . 

40 14 6 

5- Miscellaneous receipts ,, 

664 1, Or 

6, Repairs to buildings . 

' 190 13 9 

\ 


7 Purchase of implements , . 

160 4 0 



8 Manures ... 

935 10 0 

1 1 


9 Misoellnueous (c) 

349 1 6 

S 


Total ... 

7,473 3 10 



Add credit balance ... 



— 

Grand Total 

10,973 15 0 

Total 

10,073 15 0 






(a) Inclndes pay of o(Soe staff and mcchaoiC) but cxoludrs erst of supenor contn 1, that "is pay of Ml> 
Chiko only, who supeniocd the sta'ion in addition to liis other duties as Agiicultural Cl emist 
and Principal of the Agncultuni College, Cawnporo 

(i' Includes oil fuel used for irrigation and orushing cane 

(c) Cliielly expe iditure on work m connection with the espontEental study of oancs 

y S -It should he borne in mind that this is rot tho balance sheet of a oomtreicial concern and is 
therefore no guide to the profits obtainable from cme growing The sole object of its reproduction here is to 
show tti it a cane rcs'ia'-ch staiion ineurrirg its full share of expenditure on ucproduottve erpenmeiit", should 
be able to 'i eat oat cf receipts tbo whole, of its lecniiing charges 
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APPENDIX VIII. 

Ziist of Conclusions and. Recommendations. 

PART I 

Chapter III — The United Promnees 

ro 

1 Tlie United Provinces furnfell more tlian half the acreage under cane in 

India , but sub-tropical conditions render their cane problems of great 
complexity 

2 , Existing canals here, unlike those m the Punjab, are designed for an inter- 40 

miltent discharge only , and tbeie is no prospect of a material estension 
of cane on anj' of them except the Uppei Ganges canal, which has new 
permanent head-works under construction 

3 The execution of the Sarda canal project, one part of which, the Sarda 
' Kiclilia feeder canal, has non been sanctioned, should, howe\er, give an 

increase of 100,000 acres under cane, besides creating great possibilities 
of introducing improved vaneties and methods of cultivation 

4 A small increase under existing canals might be obtamed, if the sjstem 

of distribution of water could be modified to enable the needs of cane 
to be mot durmg the hgt neatlier months and breaks in the monsoon 

5 The feasibility of giiang more reliable notice to cane growers of the supply 

of canal water should bo mvcstigated 

6 The system of distribution on the Sarda ICichha feeder canal should be 

worked out witli special reference to the needs of cane , and the Agri- 
cultural Department should try to secure concentration of the cane areas 
in the interests of efficient irrigation 

7 The provision of adequate dramage is of great importance and should 

he constantly borne m mind , and a drainage survey should be earned out 
in the submontane districts 

8 Wells arc a most important source of irrigation , and the development of 

pump irrigation would confer great benefit, especially to cane 

9 There is already a fair demand for such installations , and an entirely 

separate branch of the Agricultural Engineering Department should be 
formed to deal with well bormg and pumping installations only 

10 The work should bo concentrated in selected tracts, eg, the Kheri district, 

and combined with active propaganda 

11 If electric power is generated from the falls on the Upper Ganges canal, 

it might well be used to work tube wells m the areas not irrigated by 
the canaL 

12 Surplus power from the falls on the Jumna might be used for the same 

purpose in the Saharanpur, Muzaffarnagar and Meerut districts 

13 The grant of loans to individuals for the installation of tube wells and 

power-pumpmg is preferable to cncouragmg co-operative societies to 
undertake them, 

14 The separate consideration of the two mam branches of agricultural improve- 

ment should not obscure tlie fundamental principle that in Upper India 
improved methods of cultivation must accompany the introduction of 
improved cane varieties 


Para. 

35 

-44 

43 

47 

42 

47 

4S 

49 

49 

49 
60 

50 
60 

51 
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CONCLUSIONS AND RECOMMENDATIONS 


No 


PaxJu 

16 

The Agnculturfll DcpArtmciil’s Tvoik on tlic isolation of pnrc nccs of indi- 
genous larieties should be decentralised m recognition of tie adaptation 
of particular groups to particular tracts 

52 

53 

IG 

The ivork on Coimliatoro crosses and importation of aaotics should be 
~c\tended and field trials should be earned out on a largo scale 

17 

A station should be opened for the supph of hill seta and should provide 
for the needs of Bihar ns ncll ns the United Proiinccs 

53 

18. 

Though the enhancements of Mold oht unable bj the application of improved 
methods of cultivation to local canes arc limited, thc\ arc still appreciable 
and improicment in this direction is likcU to be more rapid than in the 
direction of introducing bettor varieties 

54 

19 

Instances of such impiovcmont arc the dissemination of pure races of the 
best indigenous varieties, better plouglnng, a summer fallow, more scientific 
rotations, planting fewer seta in rows, and the use of oil cake manures 

55—53 

20 

Superior thick and medium vaiiclics with the grcattv improved sj-slcm of 
cultivation they require must, however, be introduced, if India is to supply 
her own sugar requirements 

60 

21 

Tlie fonsibilitj of their successful inlroduclioii, giv^cn adequate suppbes of 
watei and manure, has alrcadv been demonstrated at Sbabjalinnpur , and 
a great improvement in general agricultural practice will be promoted 
thereby 

GO 

22 

The suitability of several thick and medium vanctios for the Provnnecs has 
nlrcad 3 been established 

60 

23 

The best sjstem of cultivation is the trending svntcm adopted in lava, but 
until trenclimg by mcdmnical means is adopted it requires a largo and 
reliable labour supply 

61 

24 

For medium canes and wiicrcver labour is not plentiful sowing on the flat 
in rows four feet apart after dcci) cultivation may bo adopted 

61 

25 

'Whichever method is adopted, earthing up of the vouiig canes is essential. 

61 

26 

In addition to Shabjahanpur, which should be enlarged to 200 acres, two 
now stations of similar sire devoted cvdusivelv to rcscnrth work on cane 
should be immediately opened in the Mcemt and Goraklipiir divisions 

63 

27 

Demonstration parties of fieldmen under Cldss II olficcrs of the Agn- 
cultural Service should ho trained at the cane research stations and posted 
solely for demonstration work on cane in the Meerut, rtohilkhand and 
Gorakhpur divisions 

64 

28 

All caiiG research woilc, both chemical and agricnltnrnl, should now ho 
placed undei the undivided control of a whole-time officer, vviUiout await- 
ing the constitution of S^gai Rcscaich Institute 

85 

29 

In the interests of the cane crop it is Suggested that, when the impending 
redistribution of the Circles of Deputy Directors of Agriculture is carried 
out, the Kheri and Sitapur districts should be included in the KohilUiand 
Circle 

Chapter IV — Bihar and Orssa 

65 

30 

The special features of Bihar are that its climatic conditions ara transi- 
tional between the tropical and the sub-trointal, tliat much of its cane is 
grown without irrigation and much by European planters and that it is 
the chief centre of white sugar manufacture diioet from the cane in India 

68—70 

31 

Orissa IS essentially a rice tract and offers no prospects for cane 

n 

32 

The Sone canal system in South Bihar offers the best prospects for cane, 
if the area can be drained 

72 

33 

A dramage survey of 'this tract is urgently required , os, until this problem 
IS solved, no agricultural unprov emoifts are possible ,, 

72 

34 

A drainage survey is also desirable vnth n view to the leclamafion of the 
flooded areas of North Bihar 

73 




CONCIiUSIOIfS AND KECOMIiIENDATIONS 
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Ifo - 

35 

Pending achon on recommendation (33) above, improvements are only to he 
looked for m North Bihar r w oe 

Paea. 

74- 

36 

The A^cultural Department's interrupted work on the identification and 
classification of indigenous varieties should bo resumed 

75 

f 

37 

The propagation and distribution of pure sets of Hemja and other supcuor 
vancties among the ryots 'Should now be undertaken 

75 

38 

Dr Barber’s crosses and indigenous varieties of other Provinces should be 
tested for their suitability to ryots’ conditions, and special attempts should 
be made to secure a good early ripeuer 

75 

39 

The importabce of a prolonged fallow 01 gieen-manure crop before cancels 
planted should he demonstrated to the ryot , and he should be urged to 
introduce a fodder crop into his cane rotation to benefit his small cattle 
and improv’e their capacity for agricultural work 

76 

40 

The ryot should he taught to select his sets, to plant them less thickly and in 
lines, (0 improv e lus after cultivation and to use oil-cake manures 

77 

41 

Tho great need of the European planters is improved varieties lesponding 
to intensive cultivation 

78 


42 Tlie Agnculturi-l DejMrtment slionld take steps, with the co opeiation of 79 

tlie planters, to meet tins need and to norli. out the best methods of culti- 
vation foi these vaiictics 

43 Through the planters a hcginnmg may be made m mtroducmg these improTcd 79 

-- varieties and methods to small cultivators 

44 The co-opcration of the planters should be enlisted m obtaining supplies of 80 

oil-caho manures 

45 "Work on the improvement of agriculture in tlie Tirhut divis’on is now of 81 

the greatest urgencj , and a Deputy Director for this division should be 
appointed at once with a stiong subordinate staff and a net-worl of Circle 
farms 

46 The ^bslitution of an Agncultural Chemist for an Economic Botanist is 82 

suggested to take charge of the cane research station for North Bihar 

47 The proposal to locate this station at Sipaja in Saran distiiet should be 83 — 86 

leconsidercd 

/ 

48 The futuie of the central factory industry is in the districts east of the 87 

Gandak river , and the mam research station should be located in one of 
those districts, possibly near Pusa 

49 Sipaj a might then he retained as a sub station foi Saran district only 37 

50 A special demonstration staff for cane will he lequired as soon as appreciable 88 

practical lesults have been obtained at the reseaich stations 


51 

52 

63 


64 


65 

50 


Chapter V — The Punjab 


The short monsoon period and the exti ernes of tempeiature must alnays be 
a serious bandicap to cane in the Punjab , and it wdl remam of less im- 
portance than wheat and cotton 

Nevertheless the cane area is large and likely to expand and lower costs 
of cultivation compensate for lower yields than in tropical India 

The importance of the crop therefore wan ants much greatei attention being 
paid to it 

Given the stimulus of high pnees, there aie prospects of considerable exten- 
sion on the Upper Ban Doab and the five Imbed canals 


A considerable extension may he nntieipated^also, if tlie Sutlej Valley canals 
project IS carried out 


irco areas of Crown waste land suitable for cane are said to exist to the 
clmanded area on the right hank , and this should be investigated vath 
a vnew to the location of a central factory controUmg its own cultivation. 


94 

94 

94 

98— 'll) 
lOU 
100 



3S0 CONCLUSION'S AND RECOMMENDATIONS 

No 

67 Tho possibilities sbould bo ascertained by the grant of land for cultiiation of 

improied canes bj mtensne methods on the lines of grants alreadj made 
for tho growth of improved varieties of cotton 

68 There should he a further apprcciahlc increase in the came area, if the 

Thai project is carried out 

69 The Agricultural Department should promote concentration of the cane areas 

under- new migation systems 

60 Cane should also bo included in tho evponment shortly to bo carried out on 
' the Indian Cotton Committee’s recommendation with a view to promoting 

concentration on existing canals by means of increased water supplies to 
selected distributaries in tho lliarif season 

61 The comparative cost of irrigation from canals, from wells worhed by 

bullock power and from wells worked by power pumps should bo investi- 
gated 

62 A separate branch of tho Agricultural Engineering Department should be 

created to deal soloh with well boring and pumping installations 

63 Hydro electric schemes may provadc the means of tube well irrigation worked 

from central power stations 

64 It IS useless to suggest improvements in the cultivation of unirngated cane 

65 Tho work on trials of superior varieties from other Provances, exotics and 

crosses from Coimbatore should be extended , and Paunda should be 
mcluded in tho cvpcrimeiita 

66 A station for Oie supply of hill sets will bo required, but is not an imiuediato 

necessity 

67 Greater care lu the selection of sets, tho adoption of planting in Imcs, 

economy of canal water and the practice of earthing up should be advo- 
cated 

68 There should bo a future for the trench system of cultivation in the canal 

colonies 

69 Expenmeiits should be initiated to test the advantages of clamping and 

wmdrowang as a protection agamst frost 

70 Qurdaspur should be restored as a research station for work on cane only , 

and a second such station should be opened in one of the canal colonics, 
preferably some distance from Lyallpur 

71 The research station recommended for the Meerut division of the United 

Provinces should deal with the problems of the eastern distncts of the 
Punjab ‘ 

72 A whole time post should be created for the supervision of all cane research 

work in tho Province and a second Agricultural Chemist should be 
recruited to fill it 

73 A special demonstration stall for cane is not immediately required 


Chapter VI — The North-West Frontier Province 

74 It is remarkable that the chief cane grown in the North-'lVest Frontier Pro- 
' vmce, despite its noitherly latitude, is a thick cane This is appaiently 

connected with the high humidity in the Peshawar valley 

76 Cane cultivation here is of an unusually high order, especiallv m respect 

of rotations and green manurmg and thc^preservation of sets by clamping 

f 

70 Experiments m wmdrowmg show that it preserves cane from detenoration for 
a maximum period of one month, but that it" involves comparatively little 
loss of sucrose up to as much as three months 

77 There is little prospect of extension of cane under the Pi^bhc "Works Depart- 
I ^nent canals except under the Kabul nver canal 
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COWOLTTSIONS AKD EECOMMENDATIONS 


3S1 


Tbe limiting factor on tlie distnct canals is not tlie m ater snpplj but tbe 
lacb. of labour for malong gur and of maikets for selling it 

Tbc tract commanaed by these distnct canals seems suitable foi tbe establish- 
ment of a central factory, particularly if it could combme beet and cane 
sugar manufacture 

The Agricultuial Department should demonstrate the importance of care m 
pelectmg sets and wmdromng 

Unless political objections exist, tbc suhoidiiiate staff of the Department 
should be increased to admit of more •widespread demonstration •work 

* 

The great need of the Pronnee is an caily iipemng c.ane 

A separate eane research station is not justified , and cane work should 
continue under the eontrol of the local Agiicultuiai Department 

An appomtment of Agricultural Chemist should be created, and a Class 11 1 
officer should be appomted to it 

■n. 

Chapter VII — Bengal 

There is little prospect of any considerable cN-paiision of eane m Bengal or J26 
of the development of a factorj mdiotry 

"Work on agiicultural improvements should be concentrated on lands which 
are above flood level 

The first requirement is a botanical and cliemital survey of the canes 
present gro-wm , 

Trial of superior exotic varieties should be conb'aued 

The importance of care in the selection of sets should be demonstrated 

Expenmenls should bo made to ascertain the pioper applications of manure 
for each vaiioty of cane grown or locommended “ 

The establishment of a special research station for cane cannot be justified 

The proposal to mcrcasc the provincial cadio of Deputy Diiectors of Agri- 
culture fiom three to five should be revised 

There is reason to believe that parts of Bengal might be well adapted to the 
rapid propagation of sets of new vanclies on the Java system 


Chapter VIII — ^Assam 

The cliuT'Lu, advantages of Assam as a cane growing tract are the absence 
of dry hot weather, the humidity and the copious ramfall between March 
and May ^ 

The inefficiency and mdolenco of the small grower, the scattered nature of his 
cane cultivation and his failure to adopt new methods render improvements 
m ryots’ cultivation unlikely 

Progress must be along the Imes of promoting a central factory industry 
controllmg its own cultivation, and the possibihty of growing heavy crops 
of superior varieties of cane, the large extent of waste land available, 
and the prevailing policy of developmg agncultuie by capitalist grants 
are aU favouiable to such progress 

A Committee of three should be appomted to survey likely areas for deve- 
lopment on these hues, and selected areas should be reserved for allotment 
in large giants ^ 

The standard provisions regulating concessions for special cultivation should 
be amplified to prevent a'lenation or encumbrance without previous sane 
•fcion in wTTitmg and to prescribe for bnngmg the concession area under 
^cane cultivation within a specified term and at a specified rate 

It 13 in the interostE of large estates that the cane research work now 
centred at Jorhat should be contmued and extended 
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CONCLXTSIOKS iSTD BFCOMMENDATIONS 


The evolution of the commerciallj best rotation and the diseoveiy of good 
ratooning %aneties are of special importance 

Jorhat IS not, however, the best centre for the work which should only be 
continued theie till a new research station is opened 

So large a station as Kamrup is not required, nor should the attempt there 
made to establish commercial as well as agricultural results be repeated 

One or two stations of 200 acres each should sufOce , and the question of 
number and location should be referred to the proposed survey committee 

The establishment of them should, however, await the creation of the Sugar 
Kesearch Institute lecommended in Chapter XXIII, as they should form 
an Imperial and not a provincial charge 

Meanwhile the Local Administration should push on the provision of ade- 
quate communications in newly exploited aieas 

Theie is no justification for plaeuig the lecruitment of labour for sugar 
estates outside the scope of the Assam Labour and Emigration Act. 

Government should assist estate managers by the provision of cheap antt- 
malarial remedies and the loan of members of its Medical Department 

"With the opening of the new cane research station or stations a nursery for 
the supply of hill sets will be requiied, and the proposed Sni-vey committee 
should adrise regaidmg a site for it. 
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Chapter IX — Burma 

It is solely from the point of view of possible future developments that 
Burma is important as a cane gron mg country 

The old allmial soil of Lower Burma is unsuitable for cane, and ife pre- 
dominance prevents 3urma from becoming as important a cane tract as 
the Gangetic plain 

Never theless, the occurrence of other more suitable soils is m the aggregate 
extensile and the abundant rainfall m many districts and the absence 
of extreme temperatuies render the clunate generally favour able 

These features, and the facts that excellent thick canes are already grown 
without irrigation, that there are last areas of culturable waste land, and 
that the Local Government already recognises the need for capitalist 
grants in the case of special staples are highly favourable to the develop- 
ment of sugar cultivation on a plantation scale 

A committee of three should be appointed to conduct an agricultural and 
soil survey of liliely areas for this purpose 

The existing rules for mitial exemption from land revenue and a scale of 
privileged rates of assessment thereafter on certain special crops should be 
applied to cane 

Grants are preferable to leases, and allowance should be made for rotations 
and home plots for field labouiers in fixing the rate at and extent to 
which the concession should be brought under cane 

Separate research stations specially for cane will he required and the pro- 
posed survey committee should advise regarding the number and" location 
of them, as well as of the stations for the supply of hdl se^s 

Bihn, Pjmmana and the Namjan Valley arc likely areas for the location of 
research stations, but the Mon canal tract should be finally rejected as 
unsuitable * 

These stations should be opened without delay and placed initiallj under 
the Deputy Directors of Agnculture of the respective Circles, who should 
be required to visit at least one of the mam cane research stations m the 
Umted Provmees, Assam and Bombay 

On the creation of the Sugar Kesearch Institute tlie cane research work 
should be concentrated under a smgle whole-time officer i 
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coxcjl.itsio::js and eecomj:endations 


120 1juc5 o£ ■ttorlv in tlic interests of large estates me tlie evolution 
of tlio best comtnerenl lotations and tlie discovcij of n good ntooning 
cane 

121 There aio good piospccts of iraproaing the small gioveis cane ciiltnation 

122 These iiaproi oments should he Morhed out both on the cane lo^gcaich stations 

mid on the ordlnar^ Ciielo farms 

123 Pure line cultuios of the'^Toungoo Yclloii and Piininana Red vaiicties 

should be made and multiplied for distribution 

124 With a non to iiopulmising cane cultivation among small gioviers it is sug- 

gested that the picseiit rate of assessment on cane might be temporarily 
reduced, a tpeciallj low rrto being fixed for a ratoon eiop 

Cl a pier X — l/edins 

125 Despite its tiopical advantages Jl-idras olTcis ve j limited prdsjiccts for 

cane 

12G Tins IS imiiilv due to the v idcspicad preferciico foi rice vvborcvcr supplies 
of iirigition vv ilei aie nssuicd, and to the very scattered area on vliich 
cane is nov grov n 

127 Material evp-nsion can, therefore, only be expected along the line of deve- 
loping a futoiv industrv gioning its own cine on Ic’scl lauds 
123 Ginjam and A’rag ipatani me hi elj distncfe for sncli i development 

129 Woik on the intioduction and acclimatis‘'tion of e otic vnetics should be 

coitimicd and c' tended into the’Gmiyani, Vuagapatim and Bellaiy dis- 
tricts 

130 Reduction in (ho in uibor of sets planted per acic i" of special urgency 

131 The posrilulity of adojiling the Manjn method of cultivation should be 

tested V hcicvci there is sufficient concentration of cane 

132 Tlio experiments with the wrapping and plopping of cane on the Sainall ota 

fmin should be cuaied to a definite oonclusion/ 

133 The cane breeding ftition at Coiiiil atoic should bcco no a cane losearch 

station for the =outhorn districts of Madras 

131 If a second caiic-bi ceding station is opcncc in the Cliittoor iicighbouihood, 
it should also serve rs a cauc icscarch stitioii for that locality 

135 The Sairall ot i f iriii should bo enlarged to 200 acres and become purely 

n cine icscarch st itioii for the Godavari della 

136 Anolhci rano rcseaich si ition should be established noith of Anal ajialle for 

the Ganjam ind Yi agapntaiu distiicts 

137 This s'alioii and Sam ilkota should be placed m cliaige of an olficei worlung 

directly nndei the Sugar Kcsemtli Institute 

138 The needs of oil ci dijlmcts must bo met bj the oidnimy Circle farms work- 

ing in conjunction with thcTCscaicli stations 

139 Circle farms aie specially required in Ganjam, South K-nara mid western 

Bcllary 

140 Cano woik on the Palm farm should be conducted m close eo-operation 

with the management of the Ncllil ujiiiam f ctoiy 

141 Cane should form an impoitant part of the vvoik of the gcnoial demonstra- 

tion stalls in the Godavaii dclti, Ganjam, Yizagapatam and Bedary 

Chapter XI — Bottibay 

A — Bombay piopcr — 

142- The Deccan canals and their piojeetcd extensions afford the bnghtest 
prospects for the extension of cane in Bombay 

143 It IS not improbable that iicmly' 150,000 acres of cane will be grown xmder 
these canals lu the near future 
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CON'CLXISIOK'S AfTD EBCOMjMENDAXIONS 


Water-logging is, bowcier, a seiious pioblem on some of those canals and 
IS parth due to seepage 

The possibility of Imiiig tbe canals sbould, tbeiefoie, be carefully consi- 
dered , and tbe fact that they nerc ongmally constructed as pioteetive 
latber than produetnc works sbould not be lost sigbt of ^ 

Tbe Committee prefer to eaprtss no opinion on tbe general contention tint 
redistribution of agncullui il holdings should be undertaken to enable 
drainage sebemes to be earned out 

They do, bo^^e^c^, rapport compulsoiy acquisition, ledistnbution after 
iGclamat'on and enforcement of rntensire irrigation in concentrated areas 
in tbe special case of land wbicb bas gone out of cultivation through 
rvatei -logging 

Tbe morement touards tbe fomiation of Irrigators’ Associations sbould 
be encouraged 

Outside tbe Deccan, tUeic is gieat scope foi tbe impiovement of nell irri- 
gation, and a sepaiate branch of tbe Agncultural Engmeenng Depait- 
ment should bo created for the purpose 

Ultimately this bianib nail require an Agricultural Engmeer of jts own 

Tbe m''in pioblem of agricultural improvement beio is to reduce tbe high 
cost of cane cultnahon 

Much has been done to solve this problem by tbe improved method of culti- 181 
vation worked out at Manjri 

The active promotion of this method tlirougbout the Deccan canal areas 
13 of the most urgent importance 

A special demonstration staff of two parties sbould be created and trained 
at once to popularise tbe method, one on tbe Godavari and Pravnia canals, 
and one the Nir<i and Mutha canals 

Similar deinonsh ations sbould tm organised on new canals ns soon as they 
are opened *' 

Expeiimcnts sbould be continued viitb a view to discovering now thick 
varieties to supplement or replace the local Pnunda, and the cane-breed- 
ing station at Coimbatore should co operate to this end 

Pure line sols of supeiior vaiieties should be piopngated at Manyn, and 
the classification of ludigenons canes sbould be completed 

Tlie present high yields, the prospects of extension and the possibility of 
a factoiy industry developing in tbe Deccan canals tiact justify tbe 
creation of a wbolc-time post for tbe supervision of cane research work 

Mr Knight, Professoi of Agnciilture, Poona Agncultural College, sbould 
bo appointed to tins post, and Uic Manjii farm should be extended to 
200 acres and form the centre of Ins work 

< 

As a special case Mr Knight sbould control the demonstration staff recom- 
mended above (item 154) 

Subsitbaia cane rescaioh stations of 40 to 50 acies each should be opened 
m Gujarat and the Xxonkan under the cane lesearcb officer 
D—Sind— • 

There is no future for cane in Sind until tbe Snkkur Bnriage project is 
earned out 
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Even then it may be necessary to restrict tbe cultivation of cane under 189 

it in order to ecoromise water and prevent water-logging 

Tbe oeeision of tins question depends on tbe watei requiiements of cane 189 

An inT’stigahon of the water requirements of different varieties sbould 189 
bo uudertaken at the agriculhiral stations shortly to be opened m pur- 
euance of the recommendations of the Indian Cotton Committee 

The need for further agricultural work wiU depend on tbe lesult of these 189 
investigations. 




CONCLtrSIONS AND EECOMMENDATIONS 
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No 

Chapter XII — The Central Frounces 

Para 

167 

Cane is at present an unimportant crop in the Central Provinces, and the 
area groivn is less than one-tinrd nrhat it vras 50 years ago 

190—191 

168 

It IS and uill aluajs he grown almost entirely under irrigation 

196 

169 

All Govemment iriigation works are protective in character, and the 
present policy is against encouraging the cultivation of cane under them 
until a large proportion of the food-crop area has been secured against 
failure 

196 

170 

So long as this policy is pursued, there is no future for cane except under 
well irrigation, despite the excellent yields ohtamable 

197 

171 ^ 

Unless, theiefoie, the Local Administration is prepared to undertake a well- 
sinking campaign, aU agricultural work on cane should be stopped 

198 

172 

The newly appointed Agneultural Engineer should be entrusted with the 
organisation of such a campaign ah his firht duty 

198 

173 

The work should be concentrated in selected areas, preferably m the 
Bhandara distiict, and cane should be accorded a promment place m the 
scheme 

198 

* 

174 

Given this campaign, the agricultural work on impioved varieties should 
be devoted to meeting the needs of the small cultivator 

199 

175 

Until fencing can be generally introduced hard-rinded aarieties should be 
pi ef erred, and indigenous varieties should be classified and Coimbatore 
crosses tested avith special reference to this qualitv 

199 

176 

> 

Meanwhile the introduction of exotics, other than 247B, should be held m 
abeyance 

199 

177 

The present lines of work on imfiroved methods of cultivation should be 
followed up, but the woik should be concentrated 

200 

178' 

It should be centred at a station in or near the area selected for the weU- 
sinkmg campaign, and cane should be deelaied the chief crop at that 
station 

201 

V 

179 

Other farms should then confine themselves to the multiphcation of improved 
varieties and to co operation in classifjuig local canes 

201 

180 

Prospects of deielopment bemg limited, the special station proposed for 
research work on cane mus*^ be left under the control of the Deputy 
Director of Agriculture of the Circle, but he should be given a rehable 
officer of the Class II Service to hold whole time charge of the station 

201 


Chapter XIII — Myderahad 


181 

The provision of now and improved irrigation facilities is the first essential 
for the extension of cane m Hyderabad 

207 

182 

Except to a limited extent on the Gangawati canal there is little prospect of 
extension under canals in the near future 

208 

183 

A considerable extension under tanks in Telingana may be expected, parti- 
cularly m the Nizamabad and Medak distiicts, if the prevailmg assessment 
on cane is reduced. 

2C9 

184 

Until an Agricultuial Engineer is appomted, no change iii the existmg 
sjstem of promo tmg the sinking of wells is required. 

210 ' 

185 

The Committee’s recommendations for expansion of cane work pre- 
suppose the adoption of a definite policy of encouragement 

211 

186 

The expert staff of the Agiicultural Department should be Strengthened 
and an Agricultural Chemist should be appomted to supervise all research 
work on cane 

212 

187 ' 

Expenments with a view to the elimination of cane props should bo con- 
' tmued, and work on other lines of vimetal and cultural improvement 
should be started 

212 

L3ISC ' 

5B ^ 
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CONCLTJSIONS AND DECOMMENDATIONS 


Sub stations for research ■work on cane should be opened in the Bidar 
district and the canal irrigated area of the Itaichur district 

Poi the present, demoristrntion work should be confined to the distribution 
of disease-fiee sets and to reducing the necessity for annual 'icplaccment 
of cane props 


Chapter XIV — Mysore 

The chief obstacle to c\tcnsion of cane in Mjsoic is the need for perennial 
irrigation 

Extension under the Garnery dam project is improbable until the second 
stage of the project is carried out, and cien then is not likely to be rapid 

The limited perennial ivater siipplx, shortage of labour and saliiiitj in the 
soil are obstacles to extension undei the Mankanavc rescivoir 

The TcclamatiDTi oi snlinc lands \mdc\ tins rcs*rxiox should he undertaken 
and an attempt made to combine it n ith a scheme of intensive cultivation 
on the lines jiroposed for the Bonibaj Dccenn 

The Sulekeie t(ink area is probably too small for dexelopmcnt ns n central 
factorv area, but the possibilities of introducing small poncr gin factories 
there should be investigated 

The installation of ponci pumping plants should be carried out cither by 
or in close consultation nitli the Agricultural Department 

A factorj iiidustn must bo organised, if any material extension is to bo 
effected and the biight agricultural outlook justifies special efforts to this 
end 

The Gonbidnui taluk of the Kolnr district appoai-s a fniournblc tract for 
dciclopmcnt on these linos 

The Malnad and some of tlie States Date palm groics inn\ piosidc cqunlh 
suitable areas for sutli dcielopmont 

The possibility of concentrating and iinproMng sources of irngation in 
such tracts should be ins cstigalcd, and suitable areas should bo resoned 
foi allotment ns sugar plantations 

If cane giomng on a plantation scale is oignnisod in am locnlit\, the 
transfer of cane lescarch ivork to that localitj should be considered 

Limitation of supplies of commercial manures is an important factor in 
the conduct of inanurial experiments 

Problems of dramage, water requirements and rotations icraaiii to be dealt 
■with 

■Withdrawal of the stipulation that the Babbur fnian be run at a profit 
IS recommended 

Chapter XF — General Agricultural Iteeonimendatwns 

The provision of a cheap supplj of nitrogenous feitilisers is the most 
insistent problem of Indian agriculture 

Before the ■war oil-cake meal avas tho cheapest and commonest form of 
nitrogenous manure used in India, but its use was mainly confined to tho 
planting districts of Bihar, Assam and South India 

Smee tho nar oil cake meal lias cost more per unit of combined nitrogen 
than Indian sulphate of ammonia 

If cane were intensively cultivated on a suflicicnt area to produce a million 
tons of factory sugar, cane alone would require 92,960 tons of sulphate 
of ammonia or 375,200 tons of oil-cake meal a year 

The war has created neu sources of supply thiough the perfection of 
synthetic processes for the production of eombmed nitrogen, and these 
tlmeaten severe competition with tho nitrate and bj -product sulphate of 
ammonm mdustries 
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COl^CLUSION'S AXD BECOMMEN'DATIOI^S 
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No 


Para. 

209 

So long" as sugar docs not fall below Rs 15 per maund the cane grower 
can profitably buy sulphate of ammonia at Rs 315 per ton and oil cake 
meal at Rs 2-13-4 per maund to manure Ins crop 

234 

210 

The Departments of Industries should unestigatc the piohlems of trans- 
port of \egGtable oils with a view to the promotion of oil pressing m 

286 


India and so increasing local supplies of oil-cake 


211 

Five jears hence tlie annual production of bj -product sulphate of ammonia 
on the Indian coalfields should be 20,000 tons 

237 

212 

The possibilities of utilismg the power from hjdio electric schemes in 
India for nitrogen fixation hj the cvanamide and other processes should 
he investigated 

238 

213 

Deeper ploughing is the first cffiential of improved cane cultivation 

239 

214 

The ordinary tj'pe of cultivator’s plough is in piesent circumstances the 
best that his cattle can draw , and the first step necessary is to relieve the 
plough cattle of much of the otliei work they now do 

240 

215 

The introduction of power plants for cane cruslimg, threshing and pumping 
would enable improved ploughs to he adopted 

240 

216 

On large estates, and paiticulaily where new lands aie opened up, cultiva- 
tion hj mechanical means will be required 

241 

217 

Expeiiments at Pusa indicate that cane cultivation with steam tackle is 
both effective and economical 

241 

218 

Motoi tractors are better suited to smaller estates, and there should he great 
scope for their use 

242 

219 

If pieliminari cultivation is done meclianicallj , the cane must be so planted 
ah to admit of all subsequent operations being performed similarly or 
bj bullocks 

242 

220 

Field experiments with cane vanetics should be conducted on test plots 
of not less than of an acre and should be repeated for each vanety 

over two or tliioe plots 

243 

221 

Chemical tests in varietal experiments with cane are so important that 
such expenments should be abandoned on all faions which cannot furnish 
the equipment and scientific control necessary for conductmg these tests 

243 

222 

The most important work of the Agricultural Department is the demonstra- 
tion of improved agricultural methods and the spread of better imple- 

244 


ments 


223 

Even outside areas for which the Committee have recommended special 
demonstiation staffs for cane, staffs sunilarly organised for general pro- 

244 


paganda should be created arid given instruction at the cane research 
stations before undertalang cane work 

I 

224 

Demonstrations must be earned out on cultivators’ own fields 

244 

225 

The importance of agricultuial engiiieeniig should be recognised by the 
incorporation of Agricultural Engineers in the Indian Agricultuial Service 

245 

226 

This section of all provincial Agricultuial Departments should have a 
special demonstration staff to inspect and rcpaii all machmerj issued or 
recommended by it 

245 

227 

Subsidiary centres for the carrying out of mmor repairs will be required as 
the work of the Engineermg section develops 

245 

228 

The mdigenous canes of Upper India aie remarkably free from disease 

246 

229 

No cure has been found for the more iraiiortant fungus diseases, and they 
are best dealt with by the exercise of control measures, such as the introduc- 
tion of new varieties, careful set selection _and cultivation 'and efiScient 
drainage 

246 

230 

The mycol^ical needs of cane wall be met, if laboratory facilities are pro- 
vided at the Sugar Research Institute and, when necessity arises, a 

246 


Mycologist from Pusa is lent to the Institute 
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Paba. 

231 

Cnnc borers nro tbc chief insect pests of enne nml nn ndilitioinl 11111010010- 
gist should ho appointed to the Pnsa stafT pniicipalh for the investi- 
gation of cane pests Uiroiighoul India 

247 

232 

Tlio power of (ho Imperial Sugarcane Nvpcrt to import cnnc from other 
countries without a certificate of freedom from distssc should he trans 
ferred to the Director of the Sugar Research Institute when it is created 

248 

233 

Till then the power should also he given to tlie officer in charge of tlio 
Research Station at Slmlijnlmnpur 

248 

234 

The water icquircments of cane should he investigated on all agncultnnl 
~ stations worhing on innc 

249 

235 

The ostahli«hraent of the propo‘-cd research station in the Punjah for the 
investigation of the water reriuircmcnts of all crops should bo expedited 
and a Soil Phvsicist or Phjsicil Chemist should he placed in charge 

249 

* 

23C 

The postihilitj should ho considered of meeting the cost of lining canals on 
which i coiicciitinted cane area is to he served hv increasing the water 
rates 

250 

237 

The sjstem of selling irrigation water hv volume has great advantagis and 
conditions nro more favourahle for its adoption (hau when the Irrigation 
Commission first expressed their piefcreiict for it when praclicihle 

251 

238 

The possibilities should ho investigated of reiliiming and developing Gov- 
ernment waste lands hv Government corporitions for suh=cqtunt dis- 
posal to cane factories and similar enterprises 

252 

239 

Earlj action on the recommendations of the Committee on tights and 
Jlcasuros is required in the interests of the eiiltiv itor 

253 

240 

Lack of capital is one of the main ohstaelcs to the jiropcr cultivation of 
cane, and outside faetorv areas cooperation must tontrihutc to remove it 

264 

241 

Tlio CO operative credit societies and depots for the sale of pir and supplj 255- 
of oilcake innnurcs on (he Deccan taiials in llomhav furnish nn object 
lesson both of the possibilities and of the difiitultics 

-257 

242 

Co-operative advances to cnnc growers should he on a more liberal scale and 
for longer periods than to growers of other crops 

258 

243 

Factoiies are advised to in ike ndvaiues to cane' growers wherever possible 
through their coopcr.itivc societies 

258 

244 

If cooperative trading societies arc to succeed, much dosir touch must he 
maintained hctvvccii the .\gn(iilturil and Cooperative Departments, and 
such societies must ho given their own expert organisers 

Chapter XVI — Other Soured of Sugar 

259 

245 

TVitli the possible exception of the Nipa palm, wliicli mnv in the future oqQ- 
repaj investigation in Bunna, the onlv alternative sources of sugar in 

Iiicha of practical interest are the Palinj ra palm, the Indian Date palm and 
the sugar beet. 

-2C1 

246 

Of the two mam centres of Palmvra giir manufacture, South ’Madras sutlers 2(j2. 
from shortage of tappers and Upiicr Burma from shortage of fuel 

-2C8 

247 

In the ahseneo of scieiitifie investigation, the extent to which the existing 
industry can be improved is uiiluiovvn , hut it is unlikclj that its decline 
could he arrested in any event 

264 

248 

Difficulties of tapping, fuel, and tiansport of the jun-c, and the impracticahi- 
litj' of concentrated and scientific cultivation owang to the prolonged 
unproductive period of the tree preclude the organisation of a ccntTal 
factory industry for the manufacture of Palmyra sugar 

265 

249 

Enslcrn Bengal is by far Uie most Important centre of Date palm gur and 
sugar manufacture 

266 

250 

Much hght has been thrown on the industry by Mr Annett’s investigations 267- 
whioh indicate that, while hero also the fuel problem is acute, there are 
great possibilities of improvmg both the yield and quality of gur turned 
out ~ 

-269 
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251 

These possibilities, combined with the short rmproduetive period of the 

Date palm, the inespenSiveness of its cultivation^ its comparative immumly 
to seasonal vicissitudes and its bearing season of four months, justify 
great hopes either of an improved gur and sugar refinmg industry or of 
a central factory industry for the direct manufacture of Date palm sugar 

269 

252 

Ihirther investigations are still required, particularly on the agneultural 
side, and these should now be prosecuted to a conclusion 

2C9 

253 

Other'Dafe palm areas offer definitely less prospect of development than 
Eastern Bengal, and investigation of their possibihties should be deferred 
until the improvement of the industry m Eastern Bengal has been 
' attempted 

270 

254 

The future of the sugar beet in India lies, if anywhere, in the North-'WePt 
Frontier Province and the Punjab 

271 

255 

In the Punjab results are so far discouraging but inconclusive, and further 
experiment should auait the results obtained in the North-West Frontier 
Provmce 

271 

256 

Very favourable yields both of roots and sucrose per acre have been obtamed 
on the Tamab farm, and fertile seed has been produced 

272 

257 

The cultivation of the crop, however, presupposes a central factoiy to deal 
with the outturn 

272 

258 

An unique opportunity appears to be afloided of a combmed cane and beet 
sugar factory in the Peshawar Valley 

272 

259 

The beet experiments should, therefore, be continued under more diversified 
agricultural conditions and with closer chemical supervision 

tr 

Chapter XVU — The Problem 

272 

2^0 

Of the total quantity of cane sugar produced m India 99 per cent is turned 
out pnmanlj' as gur or rah agamst only 1 per cent produced direct from 
the cane as factory sugar 

273 

261 

In gur manufactuie 34 per cent of the sucrose m the cane is lost or inverted 
compared with the results obtainable by an up-to-date sugar factory 

274 

262 

The Committee calculate that this means for all India a loss of 1,068,960 
tons of sucrose ^ 

274 

263 

Sugar factories in India, mamly owmg to inefficient nulhng, lose on an 
average about 29 per cent of the sucrose m tbe cane as compared with 
the results obtamable by an up-to-date factory 

275 

264 

The "Committee calculate that this means for all India a loss of 10,534 tons 
of sucrose 

276 

265 

These figures represent tbe theoretical limit of possible improvement , but 
this cannot in practice be even approximately attamed 

276 

266 

Tbe manufacturing problem is to decide by wbat lines of improvement 
these losses can be most materially reduced 

277 

267 

The manufacture of white sugar from rab is most wasteful and cannot 
fenrvive, if the prejudice agamst factory sugar disappears and the cane- 
grower IS enabled to sell his cane elsewhere 

27S 

268 

The direct-jnanufaoture of white sugar m small factories with open pan 
hoilmg must also be condemned on the grounds of high cost of production, 
heavy losses of crystallme sugar and an unduly high proportion of 
molasses 

279 

269 

This conclusion is supported by the results obtamed at the small Govern- 
ment factory at Nawabganj, United Provinces, which has proved a com- 
mercial failure despite the excellence of its design and equipment 

—283. 

270 

ThevNawabganj factory ^ould now be dosed, use should be^ found locally 
for its highly efficient milling plant and such parts of the rest of the 
plant as are of standatti pattern should be sold. 

284 
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CONCIiUSIOKS AND BECOMMEND VTIONS 


Gur refining m large factories has also no future before it', as the low 
quality of its raw material and tbe heavy losses inevitable with the com- 
bination of processes by vhich tbe sugar is manufactured render the 
mdustry incapable of withstanding cfilcicnt competition in normal times 

Chapter XVIII— The MamtfacUirc of Gttr 

Properly adjusted and worhed, there is probably no more efficient single 
crushing mill than the three roller iron bullock mill, but the stram on tlio 
bullocliB renders proper adjustment and vorking impossible 

The rollers are, therefore, deliberately slackened, and on tlio average not 
more than 65 parts of juice are extracted per 100 of cane 

The chief defect of the country gur furnace is the irregularity of air supply 
and the consequent vastc of beat and fuel 

The first essential for improicment is the introduction of power cnislung 
with small plant 

The attempts to do this in the United Proimccs were nullified bj tlicir 
attachment to a scheme for the manufacture ofVbite sugar with open pan 
boiling 

The correct hne of adianco is pover crushing for the manufacture of gur 
and this has been attempted pi kfadras and JIj'sorc 

In Madras the plant has proicd dcfcchic, the cane baling to be passed 
twice through the mill and too many furnaces being required to deal with 
the juice, and it has conscqucntlj norked at a loss 

Only three out of ten mstallahons in Mysore suniio , and failure seems 
to haie been duo mainly to the choice of udsuilablo localities for tliem 

The cspcnenco thus obtained indicates that, if poiicr crushing is to succeed, 
the plant must be capable of turumg out as much gur and ns chcaplj ns 
the cultivator's plant 

This means that the plant must bo able to turn out gur at not more than 
18 annas m Madras and 2 annas in Upper India per maund of cane 
crushed 

There should bo a special openmg for such installations on large estates m 
Upper India 

To ensure efficient extraction the small power crusher should have a pair of 
splitting roll crushers in front of the three roller null 

The Agricultural Engmcoruig Department of each Province should ovftlve 
a standard design for small power mills to crus^^ono and two tons of 
cane per hour 

The improved furnaces so far designed are all defective in the arrangement 
of the pans and the incomplete combustion of the gases 

A plan of a new furnace designed to cluuinatc those defects is attached to 
the Report 

The Industnal Commission’s recommendations for the grant of loans for 
small or cottage mdustrics are well suited to encourage the gur making 
mdustry, except that the disposal of these loans should bo entrusted to 
the Agricultural Department and not to the Department of Industries 

It IS donletful whether gur mannfacturo in laige factones is a commercial 
proposition , but the problem should bo investigated m the Government 
sugar factoiy 

The practicability of manufacturing muscovado sugar or some other mter- 
mediate product direct from the cane in small factones is also doubtful 
but should be mvestigated 
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Chapter SIX — The Sugar Factory and its Saw Material 


The smallneess and ineffleiency of Indian factories are mainly attributable 304 
to tbeir difficulties in obtaining adequate supplies of cane 

No factory works up to its full capacity, and baK of them crush only 304 
half the cane their mills could deal with 

The problem is to concentrate the area on which the factory draws for 304 
its cane and to ensure supplies at the right tune 

IThere is little likelihood of factories solvmg this problem by purchase of 805 
compact blocks from existing' landholders 

The grant by Government of Crown waste lands to factories is strongly 305 ' 

recommended , but the opportunities for development on these Imes are 
restricted to the undeveloped Provmces and occasional waste areas coming 
under the command of new canals 


Compulsory acquisition by Government of cane lands for factories would 306 
afford the speediest solption of the problem and weighty arguments can 
be urged m support of it 

Except in certain special and restricted cases, however, the majority of 307 
the Committee are opposed to such compulsory acqmsition as bemg 
dangerous in principle and unnecessary m practice 

Their objection to Mr Padshah’s scheme for compulsory acquisition m 309- 
the last resort and subject to certam safeguards is that the safeguards 
would either nullify the scheme or themsehes prove illusory 

It is at least doubtful whether compulsory acquisition for such a purpose is SIO 
contemplated by the existmg law 

In so far as this is necessary, however, m order to enlist the co operation of 31 1 
factories m effecting improvements^ m cane cultivation, compulsory aoqmsi- 


tion of small blocks is recommended for use as centres of demonstration 
and improved set supply 

The limit of area might be so much as is requued to provide sets for half 311 
the cane the factory can crush, or, allowing for rotations, 600 acres in all 
preferably in several blocks of not more than 100 acres each, for a 
factory produemg 10,000 tons of sugar a year 

These blocks should be leased to the factory by Government for short terms 312 
subject to specific conditions of local public service 

Plots of one or two acres each should also be acqmred, when necessary, and 313 
leased to a factory which undertakes to mstal tube wells and pumpmg 
plant of an approved capacity for the supply of irrigation water to cane 
growers 

Greater efforts should be made by factories to obtam cane lands on lease , 315 

and Government should be prepared to assist the factory by lendmg the 

’ services of one of its officers to explam the terms offered 

The Java system of handmg the land back to the lessor m mtermediate 315 
years betueen two crops of cane is recommended for trial 

Cano supplies might be increased by the grant to cane 'growers of shares or 316 
of a participation in the profits of the factory 

The great need is, however, an adequate scale of pajunent for cane 317 

A shding scale based on a price for cane equal to one half the price of the 318 
' sugar produced from it is recommended 

In considering how this scale would uork m practice it must always be 319 

remembered that the cane-cultivator has in gur an alternative outlet for 
his produce 

In the tracts where the best eatmg gur is made the price under this scale 320 

could not always be counted on to be as high as the corresponding gur 
value of the cane , and these are not promising areas for sugar factories 
BO long as the pre-war ratio between the pnees of such gur and factory 
sugar IS mamtamed 
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310 

In tracts where most of the gur made is of inferior quality the price paid 
under the sliding scale should always be well above the gur value of the 

321 


cane 


311 

The scale should be subject to a minimum price for cane of 6 annas per 
maund 

322 

312 

An alternative system worth trjung is an initial payment on a somewhat 
more moderate scale combmed with a bonus at the end of the season 
equivalent to not less than the difference between the initial payment and 
the amount due under the half sugar value scale 

82S 

313' 

To enable monthly settlements to be made under the scale proposed the 
Director of Statistics should issue monthly a statement of the average 
wholesale price in the_ principal markets of white sugar manufactured 
in India, 

224 

314 

Pactones should also allow their books to be exammed to enable an inde- 
pendent assurance to be given that their payments for cane have been 
duly based on the sliding scale 

324 

315 

Pajment should be made on a more hberal scale for canes of low fibre 
content 

82B 

316 

A comparison of the costs of pioducing sugar in India with the costs in 
other eountnes shows that it is m respect of cost of manufacture rather 
than cost of cane that Indian factories have to fear foreign competition 

826 

317 

A factory should also assist local cane cultivators with the advice of its 
agricultural oflicer, and, even if it has no cane land of its own, should 
employ such an officer for this purpose 

827 

318 

In view of the difficulties of concentrating the factory's area of supply 
railways can contribute materially to solve the supply problem 

828 

319 

There are several projects for new lines in North Bihar the execution of 
which would bo of great benefit to the factory industry there 

328 

320 

Other schemes that should bo proceeded with are for branch Imes or exten- 
sions in GoralJipur (United Provinces), Kamrup (Assam), Ganjam 
(Madras) and Poona (Bombay) 

328 

321 

On existmg lines the chief need is a prompt service of open trucks with low 

Bides 

829 

322 

■With tlie development of the industry there will be a growing need for 
privately owned light railways to convey cane to the factory , and the 
authorities controlling existing roads and railways should ns far ns possible 
afford the necessary facilities 

'830 

323 

The licensing of fnctones by Government is not recommended, ns no efficient 
factory paying full v aluo for cane and entering mto close relations with ' 

its cultivators need fear competition , while the possibility of competibon 

IS a valuable stimulus to efficiency 

831 


Chapter XX — The Manufacture of Sugar 


324 

The present methods of handimg the cane m Indian factories are parti- 
cularly defective and injurioudy affect the milling results 

833 

325 

Great improvements could he effected if steps were taken to regulate 
dehvenes and the Javm system of lifting cane loads on to the earner by 
mechanical means were adopted 

833 

326 

The commonest defects in the nulla are inadequate preliminary crushing, 
the driving of each mill from a separate engme and the faulV designing 
of the juice pans and strainers. 

884 

327 

Por the high fibred Indian canes two crushers in front of a tram of three 
three-roUer mills wjth two macerations is probably the most eSioieat plant. 

834 

328 

The juice pans should he self-cleansing and meehamcal jmoe stramers ^ould 
be used 

833 
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The high proportion of fuel consumed in addition to megasse is a direct 
consequence of the irregularity of the cane supply and constitutes ' a 
feeriouB item in the costs of manufacture 

In the sugar house the arrangement and balance of the machinery are fre- 
quently faulty 

For white sugar manufacture the sulphitation process is best suited to India, 
being more economical than the carbonatation process 

What IS mainly responsible for losses in the sugar house is not the machmery 
but the control that is exercised over it, and the incompleteness of the 
chemical and analytical records maintained 

Losses chiefly occur from sugar lost in the filter mud and left in the molasses 
and from pilfering 

The first essential for improvement is better supervision and above all more 
efficient chemical control 

The chemical and analytical records -which a sugar factory should maintain 
arc exhibited in Appendix V 

There is considerable room for economy in labour by the use of labour saving 
appliances and the exercise of systematic control 

The Indian gur refineries are small and turn out sugar of lo-w quality 

The percentage of recovery m the North India refineries is specially lo-w 

Owmg to the poor quality of the raw material -worked, there is little prospect 
of matenal improvement m the refinmg mdnstry 

Several of the Committee’s conclusions regarding the prospects of fugax 
production m Upper India are inevitably speculative , yet this all 
important cane tract must contribute, if India is to become self-support- 
ing 

Unless initiative is forthcoming, capital is likely to concentrate only on new 
and undeveloped areas such as Burma and Assam 

Government should, tlierefore, erect a pioneer factory in Upper India outside 
the present factory zone, possibly in the Kamal or Rohtak district of 
the Fun3ab ' 

It should bo run on purely commercial Lnos by a directorate of five — a 
managing director, the Director of the Sugar Research Institute {ex-ofjicio), 
another official nommated by Government and two non-officials nommated 
by the Sugar Board i 

The managing director and factory staff should be recruited on special 
agreements and participate in profits 

Should Government be unable to provide the funds, a loan should be raised 
in the form of debentures carrying a guaranteed interest of 7 per cent 
free of income-tax and a half share m all profits above 7 per cent up to 
13 per cent 

The factory should he required to carry out general experiments for the 
benefit of the sugar mdustry and should receive no pri-vileges which 
would not he given to a private factory 

The grant of Government loans or guarantee of dividends for the promotion 
of private factories is not necessary 

Most of the distillery buildings attached to sugai lactones are too low- 
roofed and unventilated for rapid and complete fermentation 

India’s present normal annual consumption of molasses is about four times 
the 30,000 tons she produces , and the demand, especially for use as a 
cattle food, should steadily expand 

Government’s Excise pohey is not, therefore, likely to handicap the sugar 
industry for a long time to come 
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CONCLUSIONS AND BECOMMENDATIONS 


The objections to the length of the term of distillery contracte arc based 
on temporary causes and haic in several Provinces already been met 

The period of notice for the submission of tenders should not cvceod six 
months 

The possibility should bo considered of adoptmg as the contract rate a 
slidmg scale based on the market price of the distiller’s basic matcnal 

Such criticisms of the sjsfcm of distributing distillcrj contracts ns the Com- 
mittee recoiled ivcro opposed to the deliberate policy of Government and 
did not justify its reconsideration 

Chapter XXJ — The Tariff Question 

Apart from the more or less abortive measures taken against bountj-fed 
sugar in 1899, 1902 and 1904, the tariff on sugar imjiortcd into India has 
hitherto been purely for revenue and not for protective purposes 

In view of the impending invcshgation of the general policj of revising the 
Indian tariff to protect Indian industries, if is difficult to discuss this 
question for sugar separately , nor does the conflicting evidence received 
or the abnormal state of the indigenous industry and the import trade 
afford any reliable guidance 

The present tariff combined with ocean and railway freights should provide 
ample protection to the Indian sugar industry , but, if the question of 
general policy is not meanwlnlo investigated, the particular case of sugar 
should bo reconsidered when normal condititions arc restored 

A quantitative duty is preferable to an od talorcm duty , lint the present 
time IS not opportune for the change 

The only party of the Empire which would benefit from an Imperial pre- 
ferential rate bn sugar imported info India is Mnuntius 

If Imponal preference is adopted generally, it should bo adopted in favour 
of Empire sugar by means of a proportional reduction on the present tariff. 

Chapter XXII — Statistical 

Of the three essential factors for an accurate cstunate of tho cano crop 
of India, tho area estimate is fairly accurate outside the permanently 
settled tracts, where a revision of the land records svstem is required to 
improve it 

There are, however, certaui unexplained discrepancies in the area as recorded 
in (1) tho " Agncultural Statistics of India” and (2) tlie “Estimates of 
Area and Yield of principal crops in India,” which should bo reconciled 

Little reliance can bo placed upon the figures at present adopted for tho 
second factor, tho standard normal outturn of gur per acre 

The Board of Agncultiire’s recent proposals for amvung at an average yield 
are unsuitable for cane, and its standard normal outturn must continue to 
be ascertained directly from crop-cutting experiments 

These Should bo more numerous, more syrsfematic and earned out by tho 
Agncultural Department in each Province, and tho results should ho 
reported in terms of weight of cane 

The average proportion of gur to cane should bo aseortamed by a few carefully 
selected and supervised boding tests m representative tracts ^ 

When reliable figures for a sufficient number of years are available, tho 
avenge yield of the ten preceding years should be adopted in place of tho 
fetandard normal outturn 

Yields obtamed on Government farms should bo rejected for statistical 
purposes 

The third or seasonal factor as operated under tho present system, tends to 
persistent under estimation of yield, and should be corrected by roferenco 
to the condition figure reports of the previous ten years 
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As tlio Agricultural Department expands it should take over from the 338 
Revenue Department tlio duty of supplying the condition figure 

The Board of Agriculture’s recommendations are supported for comparing 362 
previous and present forecasts ■vnth actuals and for the appomtment of 
an Agricultural ofeicer with statistical training to each provincial Agricul- 
tural Department for statistical work, which should include forecasts and 
costs of cultivation 

The second cane forecast should include a condition figure and the final 363 
forecast should be, published not later than the end of January 


A certain amount of rearrangement would considerably improve the “Agn- 364f 
cultural Statistics of India” 

The “Commercial Statistics of India” should include statistics of cane 866 
crushed and sugar and molasscp turned out by sugar factories 

The monthly sugai price returns recommended in Chapter XIX should be 366 
reproduced in “Prices and "Wages in India” 

The Table of up-country wholesale sugar prices should include quotations 866 
from, other Provinces besides the United Provinces 


The chief defects of tliih Table and tlio Table of up country wholesale gur366 — 367 
prices are the nnreliability of the statistics and the madeguato classifica- 
tion of "the commodities quoted 

A more detailed classification wall enable a more rational reporting system 367 

’to bo adopted with regard to the comparisons between reporting centres 
required 

The necessary supervision and direction of the/pnmary reportmg agency 367 
should be provided by placing it under thp-^ontrol of the special statis- 
tical officer of tlio Agricultural Department recommended in item (371) 
above 


Detailed improvements arc suggested in other Tables of “Prices and Wages 

- in India ” 

Imports and exports of sugar should be recorded in tons in the “Annual 
Statement of < Seaborne Trade” ' 

Chapter XXIII — Formation of an Indian Supar Board 

I r 

Oiganisation of the Indian sugar industry on the Java model is essential to 
pi ogress 

At the outset this orgamsation must be largely official , but the object should 
be eventually to hand it over almost entirely to non official control 

It should take the form of an Indian Sugar Board with five official and sis 
non official members 

In the first instance all members will have to be nommated by Government , 
but the first duty of the Board should bo to evolve a scheme to secure 
representative appointments 

\ 

Members should then hold office for three years and their tenure should 
bo honorary 

An Imperial Sugar Research Institute should be established! with three 
divisions, agricultural, chemical and engmeermg, each with its own mdepen- 
dciit head , and it should control the work on the various research stations 
alieady proposed for the Provances 

A Director is required for the administrative control of the whole Institute 
and to keep in touch with the sugar work of the Provmces 

In addition to the more obvious lines of woik the Institute should consider 
the needs of the small gur manufacturer, investigate the possibilities of 
beet sugar production and assist the palm sugar industry 

The first Director and heads of divisions should be recruited on special 
terms, and other officers of the research orgamsation as members of the 
Indian Agnoulturftl Service 
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Subsequent Directors und beads of divisions should bo appointed by pro- 373 

motion and given the status and pay ol provincial Directors of Agriculture 
and officers m the selection grade of the Indian Agncultural Service res- 
pectively 

It 13 only research "work on cane that ■^ould be taken over by the Institute 874 

and its sub stations , and the local Agncultural Departments would remain 
resnonsible for distnbution of improved varieties, demonstration and pro- 
paganda 

As an esceptional case, the Institute might, with the knowledge of the local 374 
Department, issue canes direct to factones controlLuig their own culta- 
vnhoru 


The objection that the Committee’s scheme would bo difficult to work 376 — 376 
because it mvohcs a separation of functions (a) between Impenal and 
provincial and (b) between research and demonstration is met (a) by the 
provision for local research stations and equality of pay and status in the * 
two branches and (b) by the facts that in Indian agriculture demonstra- 
tion is ns important ns research and requires equally high attainments, 

BO that no invidious distmctions arc involved, and that separation is now 
essential to progress in agricultural improvement. 

Paetones should bo encouraged to mamtam their own ngncnltural ndtnsers 870 
provided and controlled by the Sugar Ecsearch Institute 

The sugar industry should be expected to contribute towards the cost of the 377 
Institute from the outset , and the first representative Board should evolve 
a practical system of contribution 


Pecuhar conditions in India, especially the importance of Die gur industry, 
preclude tlic complete elimination of Government interest m the Institute , 
and when the mdustry is in a position to take over the mam control, its 
funds should bo provided by a voluntary levy on factories supplemented 
by a Government subsidy to ensure consideration of the interests of the 
small grower 

The functions of the Sugar Board would ho to control the policy of the 
Eesarch Institute and the administration of its funds, to advise Govem- 
mriit on matters affecting the sugar mdustry, and to supervise the issue 
and receipt of returns by tlie Institute 

The cost of the Sugar Board would be negligible that of the Research 
Institute, the sugar school and the sub-stations is estimated at 354 lakhs 
non-recurrmg and 12 lakhs recurring, but the latter should bo largely 
reduced by the cammgs of the sub stations 

Profits on tlie research stations should be devoted to the expansion of the 
activities of the Institute 

The submission by factories to the Institute of returns approved by the 

* Bo..Td should be made compulsory by legislation , but proccedmgs for 
default should only bo taken on the complamt of the Board 

The Research Institute should be located where it can serve not only the 
existing factory industry of Upper India but also the great cane tract 
further west and north , and a site m the Bash or Eleri district of the 
United Provmces would fulfil these requirements 

The same place should he adopted ns the head quarters of the Board, though 
the Chairman should have power in case of necessity to convene meetmgs 
elsewhere 
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The Sugar Bureau should be contmued pending its absorption m the Ee- 383 
search Institute 

Native States should not be asked to contribute to the mamtenance of the 304 

Research Institute, but should be encouraged to seek the help of its officers 
wd to open research stations under it 
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Chapter XXIV — Coimhatore 
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40G Tlie Goim'oatorc enne breeding station and the post of cane-breedmg expert 
sbonld now be made permanent 

407 ' The station should be transferred to Imperial control i 

408 The mam lines of work now in progiess should be continued, except that the 

attempt to eaohe iiiipro\cd \arieties of cane for Upper India which will 
withstand the mdilleront usage of the oidinary cane grower should be 
abandoned ns rmpiaeticable 

409 ‘ Seedlings should oiilj bo distributed for trial to farms on which cane is 

tn object of special study 

410 Tile selection aroih at Coimbatoic should be confined to a purely general and 

preliiiniiari survej, detailed selection bemg transferred to the cane research 
stations in the aanous Proianccs 

411 The acclimatisation of imported canes at Coimbatore for direct distribution 

to other paits of India should bo discoutmucd except for South Madras 

412 More attention should bo paid to the breeding of new vanetics of thick 
canes lor Peninsular India, Buima ajid Assam 

413 The iiica of the station should, if neccssai-j, be mcreased by some 25 or 30 

acres for this purpose 

414 Coimbatoie should also become a cane rescaicli station for South Jfaaras 

415 Separate land wall be required for this purpose, but 50 acres should suffice 

41C 111 addition to undertal ing the branches of work indicated m Chapter X, 

the research station should caiTj out sjiecial imestigatioiis mto the water 
requirements of cane 

417 A BCtond cane breedmg station is required mamly for the raismg of seedlmgs 

from parents that wall not produce fertile seed at Coimbatore 

418 A suitable site might be found in the Chittoor District of Madras, but 

its selection should await the creation of the Sugar Research Institute 

419 If located in the Chittoor tiact, the station should also serve as a cane 

ics^arch station for Central Madras 

420 An area of 100 acres in all should suffice for both purposes 

421 The cane research officer recommended for Madras m Chapter X should 

control the cane work in the iiorthem districts onlj’ , the cane woik m 
the southern districts bemg controlled by the canc-brecding expert 

422 The cane-brecdiiig expert should control both breedmg stations, makmg 

I Coimbatore his headquarters 

423 He should be provided with a thoroughly competent staff of Botanical and 

j Chemical Assistants, the rates of pay foi whonj should be raised 

424 His Ecmor Botamcal Assistant should hold charge of the second breedmg 

s' '‘ion under his coutiol, and should recciae a special allowance 

425 A Chemical Assistant is also required for the second breeding station , and 

the cane rescaich work thcio should be entrusted to the charge of a 
separate Assistant 
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Chapter XXV — Sugar Schools 


42G One of the greatest needs of the Indian sugar mdustry is a properly tramed 

staff of chemical, engineering and agricultural assistants 397 

427 The specialised techiiicaAiauiing avhich will qualify men to enter the sugar 

industry as competent workcis should be piovided in the country 398 


28 Of the educational institutions in other countries which give courses of 

instiaiction in sugar technologj the Audubon Sugar School of the Lomsiana 399—404 
State Uniiersitj and the College of Hawaii furnish the most instructive 
precedents foi Iudia> 
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COjS'CLTTSIONS AKD EECOMJIENDATIONS 


No 

r 

Paiu 

429 

The School foi India should pionde a thorough trainuig in sugar agiiculture, 
chemistry and engmeeiing and should form an integial part of the Sugar 
Research Institute 

, 405 

1 

430 

The ultimate standard of training to he aimed at should be woiked up to 
giadually with due regaid to the immediate needs of the industry 

406 

431 

Pi 101 to admission students should have taken the first two years’ course of 
an Agricultural oi Engineering College -with some additional instruction m 
chemistrj and physics 

407 

432 

The Sugar School couise should extend over 2J jmars and three crushing 
seasons , and should he conducted m tuo sections, an agricultural secfabn 
and a chemical and engmeermg section, though a pait of the trammg wiU 
be common to both 

408 

433 

Practical field and factory woik should foi-m the most prominent feature of 
the course , and for tins purpose the school should have its own farm and 
small model factory ^ ^ 

409 

434 

The last cane harvesting season of the course should be spent either on the 
Govei-nment factory oi on large private factories by anangement with the 
companies 

409 

435 

A diploma should be granted to students passing the final esammation until 
the school is afiiliated to a University, when the B Sc degree should bo 
awarded 

409 






